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— RMC_CODIISCAPS 


+80%—20% 


SPECIFICATIONS 


GUARANTEED MINIMUM VALUE 


POWER FACTOR: 1.5% Max. @ 1 KC (initial) 

POWER FACTOR: 2.5% Max. @ 1 KC (after humidity) 

WORKING VOLTAGE: 1000 V.D.C. 

TEST VOLTAGE (FLASH): 2000 V.D.C. 

LEADS: No. 22 tinned copper (.026 dia.) 

INSULATION: Durez phenolic—vacuum waxed 

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500 megohm: 

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than 1000 megohms 


CAPACITY LIMITS 
25 TO65 C 
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PERCENT CHANGE 
FROM 25 C VALUE 


‘ I 
.00015 .0015 .003 
.00047 .002 .004* 
.00068 2x.001 .005* 
.0008 2x.0015 
.001 2x.002* 
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Prt RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


CAPACITORS 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
DISTRIBUTORS: Contact Jobbers Sales Co., P. 0. Box 695, Fairlawn, N. J. 
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FRONT COVER: METERS AND TEST INSTRUMENTS—tn laboratories, factories 


broadcast stations, as a mat 
ter of fact everywhere in the electronic industries 


measuring devices play a vital role in furthering the state 
of the art. The meter symbols shown between the ever present, and ever necessary, signal generator and 
oscilloscope are those presented in the ‘Circuit Symbols’ section of the June 1954 Electron 
tory issue of Tele-Tech 
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As We Go To Press 


Stop Wasting Engineers 


Radarscope: What's Ahead for the Electronic Industries 


Wideband UHF Sweep Frequency Generator 


New Resistor Voltage Coefficient Tester 


Designing an Electro-Thermal Relay 


The Geodimeter—An Electronic ‘‘Eye’’ for Measuring Distance 
Compandors Boost Performance of Voice-Frequency Circuits 
Measuring Time-Delay in Pulse Circuits 


Cues for Broadcasters 


Plating Quantity Indicator for L-Band Waveguides 


Tunable CW Magnetron Designed for UHF .................. D. —. Nelson 78 


Frequency Response Characteristics of Magnetic Tape 
Walter T. Selsted & Ross H. Snyder 80 


Preview of International Instrument Show 


NBS Spurs Research in Radio Propagation 


Designing Scale Model Aircraft for Antenna Analysis—Part One 


Portable Calibrating Standard Checks Test Panel Accuracy 
New Automatic Electronic Assembly System 


Remote Unit for Sportscasts 
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of the Utmost Importance to Engineers 
Doing Research and Design 
Work in the Entire Audio 
Frequency Range. 


An Announcement 


Burnell and Co., Inc. 


is proud to announce the development 
of an entirely new product — 


a Variable Toroidal Inductor (eaten cppiics for 


ROTOROID will prove to be a valuable aid in the solution of many 
engineering problems — in research and design — and opens new possi- 
bilities for production which were previously impractical or impossible. 


RSoToORoiD 


» +. is a continuously variable, stepless toroidal inductor which can 
provide a 3:1 range of maximum to minimum inductance in 180° 
rotation of a shaft. 

@ .. . employs no mechanical resistance contacts and is therefore 
free of noise and wear. 


@ .... requires no DC saturating currents and thereby eliminates the 
need for circuitry. 


& . .. is applicable over the entire audio range (from approximately 
300 cps). ROTOROID is nct limited to any stock value of nominal 
inductance. It is available in any value of inductance now available 
in regular toroids. 


& ... is hermetically sealed and is vibration and shock-proof, can be 
chassis or panel mounted. 


Ws, Write Department G_ for further information. 
fo YF 


| Burnell & Co., Inc. 
| LS Yonkers 2, New York 
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PACIFIC DIVISION: 720 Mission Street, South Pasadena, California 


For product information, use inquiry card on last page. 


An outstanding feature of ROTOROID is that, 
at maximum inductance, it provides the full Q 
of the toroid it contains. Thus, the user is at 
once able to take advantage of the high Q char- 
acteristics of toroids while at the same time 
having available a variable inductor not previ- 
ously available in a toroid. 


Applications: Virtually unlimited. Just a few of the 
many possible uses of ROTOROID are: 


® Tunable Audio Oscillators 

® Variable Z Devices 

® Servo Systems 

® Telemetering 

® Adjustable Selective Networks 

® Variable Phase Shift Networks 

® Variable Filters 

® Electro-Mechanical Control Systems 


Availability: Immediately available: 
ROTOROIDS VTI-16 and VTI-3 which are 
equivalent in electrical characteristics to Burnell 
toroids TC-16 and TC-3 in cases 24%” in diam- 
eter, 3-1/16” long. Soon to be available: two 
miniature types equivalent to Burnell toroids 
TCO and TC-6. 


FIRST IN TOROIDS AND RELATED NETWORKS 
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1953-54 GOVERNMENT ELECTRONIC CONTRACT AWARDS 


Below is a summary of the classifications and dollar value of electronic equipment selected from con- | 
tracts awarded by government procurement agencies in the one year period June 1953 to June 1954. 


A Diodes 132,500 Mounts, vibrator 255,081 Solder 196,250 
: Driftmeters 1,009,107 Multimeters 363,460 Solder, silver 86,991 
\ccoleremeters . -$ Pe Dummy Leads 232,243 Solenoids 241,227 
7 — mr aan aae Dynamotors 1,000,584 fe) Sonar Sounding Sets 148,154 
Adapters, amplifier 136,261 E Oscillator Filter Elements a a 5,339,136 
Alternators & Voltage Con- , Oscillators 1,161,654 S pa a nn ' 71,906 
nels .. 365,849 Exciters .. 502,950 Oscillograph Processing aR gy ste ; 
Altineters 1,051,710 Electrocardiographs 60,000 ‘“ System 108,983 "kaon. 28.407 
Ammeters 54,530 scilloscopes 972,467 255 7 447 
Amplifier Assys, motor 130,454 F eee } nimetne yr niy 4 
Amplifiers 12,910,019 Facsimile Sets 49,303 P Summation Gslduece 177,406 
Analyzers 1,030,834 Filters 211,481 Panel Assys 80,875 Suppressors, .noise 172,745 
Anodes 679,956 Fire Control Elements 16,525,074 Panel Boards 30,181 Switches 1,752,376 
Antennas 1,875,020 Flight Simulators 5,600,491 Panel, Mountings 34,326 Switch Assys 62,036 
Antenna Assys 164,436 Fluxmeters 189,253 Panels, general control 774,597 Switches, disconnect 84,800 
Antenna feeds 43,572 Frequency Meters 309,383 Panoramic Adapters 62,199 Switches, rotary 204,596 
Antenna Supports 151,834 Paper, electro sensitive 31,400 Switchboards 397,287 
Auto Pil G 
Auto Pilots 6,039,490 Plotting Boards 63,490 Switchgear 568,973 
Auto Pilot Components 2,862,078 Generators 979,627 Plugs 78,120 Switch Boxes, relay 132,056 
Automatic Pilot Systems 1,942,682 Generator Sets 1,756,813 Plugs, “telephone 49,200 Switches, control stick 85,253 
B Gyros 142,345 Positioning Mechanisms 195,478 Synchros 1,100,072 
Potentiometers 279,268 Synthetic Quartz 146,447 
) Batteries + 28,591,742 H Power Supplies 603,475 
Battery Chargers 191,300 tond Sets 207,841 Power Units .. 240,090 T 
ei 2PHe Mond Heal sexta Pregmalier sin 34972 top, meget 190 
ru ’ ° ’ po ’ q 1 ’ 
Hardware Kits 30,196 public Address Systems 66.903 a a nt he — 
¢ Headphones, radio set 148,970 to radar _ en io oa ane 
Cable .. 8,144,765 Headsets 48,455 Q et cee 
Cable Assys 76,140 Homing Groups 30,000 © Meters 54,543 ton “Sets 3217181 
Cable, transducer 252,000 \ Test Sets, radar 60,962 
— a pong at: = R Test Stands, generator 1,337,232 
: eee one 56°709 Ignition Analyzer Kits 45,462 Radar Beacons 66,610 Telegraph Monitors 118,740 | 
C tor-Resist 131.251 Impedance Bridges 76,133 Racks 171,773 Telegraphs 125,689 
= p pacts = ‘ob! 2511516 [nspection Units 82,735 Radar Components 480.667. Telephone Central Sets 4,896,080 
Cathod ors, Vvarianle 26. - Instrument Landing System 44,684 Radar, GCA 215,877. Telephones, sound 
Ca ~ ~ al 141 ‘Sea Insulation, sheet 66,405 Radar Sets 3,691,756 powered 1,207,144 | 
C rend java. 30,030 Insulation, tape 44,427 Radio Attachments 632,414 Telephone Sets 1,545,372 | 
. bee > _ se saa eae Insulaters 122,505 Radio Compasses 4,701,204 felemetering Equipment 104,062 
) Code P me i Ee —s 140.320 Intercoms 1,345,356 Radio Compass Units 44,179 Telemetering Systems 225,505 | 
C - agg —e pep Intercom, stations 74,558 Radio Phonographs 26,164 Telereaders 39,945 
t C $, WUISC, ...-.- 6 5 Intervalometers 275,869 Radios, portable 31,786 Teletypewriter Equip 4,843,709 
: nmunication Facilities 277,400 tuvecters 155,701 . 7 Temperature Controls 155,182 
Communications Vans 1,624,163 Radio Receivers 601,957 45,096 
Connie t 0 , : Radio Set Controls 29,640 Terminal Boards ' 
e : aoe $s, vector magne 114,805 J Radio Sets 6,615,828 Terminal Boxes 346,138 } 
i- he : querer” , : Radiosondes 3,307,503 Terminal Sets 202,636 
1 Components, radio set . 153,159 Jack Box Assys 40,392 Badin Teleshoucs 42,460 Terminals, telegraph 982,517 
Com Pp ' 
pound Insulating : 130,900 Jacks, telephone 55,250 podio Teleph én 421.040 Theater TV 65.174 
Computers, wind zone 74,423 Jet Instrument Trainers 585,292 ee Sere sen The le 31,252 
Computing Equipment, elec- Junction Boxes 159,685 sg AP oh re Ge <n ee eed unit 86.826 
1e ¢ von ee 1 oun aae Reactors 39.810 Thermostats 60,707 
Connectors Assys 39,851 7 Receptacies a a Pg a 
ile 7 ~ Keyboxes 54,029 Receptacles & Plugs 31,584 Tower Section Sets 129,253 
Connectors & cords 29,937 y : 
Connectors, plu HA 176,916 Keyers 1,163,539 Receivers 8,319,670 Tracking Systems, 3-D 101,122 
Con , Plug pene ’ Kits, antenna capacitance Receivers, double synchros 137,570 Trainers signal 6,227,716 
Connectors, receptacles .. 39,081 ahustatee 193,573 Receiver-Transmitters 4,995,598 Transducers 9,191 
C — SS eee 58,464 Recorders 31,584 Transformers 2,847,958 
Consoles ..... . 329,390 L Recorder-Reproducers 1,232,016 Transistors 748,177 
COMMUNE ce sus: 4 — 3,687,326 : Recorders, sound 78,000 Transmission Systems, 
Control Panels ......... 033,166 Leads, slectric 123,693 Recording Units 300,967 _ range data 40,907 
Contant di , 1.289.871 Light Assys , 32,632 Renae waleod Transmitters 7,603,272 
$, radio se? ...... ’ ’ Line Kits, transmission 45,597 score T itt Ititude 45.442 
C: trol Systems, gunfire 90,863,885 photographic ie ee ee 
, g ’ , Loudspeakers 124,075 : T ; -R 287,650 
Ccoverters . ae ; ; 594,850 Loran 36.000 Rectifiers 248,345 ransmitter eceivers ' 
Cords. vnc 37.170 ' RF Assys 2,535,396 Transmitter, Elements 173/522 
r me os ana . Reflectors, radar 39,158 ransmitter Kits , 
( Prag vo Menilitai ae M Regulators ; 2,148,641 Transmitters, marker 
. ee Magneto Assys 31,082 Relay Box Assys 331,543 beacon 139,162 
: re eee Pee 218,715 Mag Seen _ EE 32.324 Relay Equipment 256.364 Tubes, electron 31,569,889 
: free Receivers 98,640 Nester Indicators, . Relays, solenoid 81,996 Tubes, magnetron 45,600 
; plers, directional .... 192,582 directional gyro 10,592,939 Repeaters 380,709 Tuners pod pnd 
are ng Equipment Ultra- Measuring Sets 37.192 Reproducers, sound 121,121 Tuning Assys 252,23 
1 Me. caatenve , ‘ 100,000 Meters ..... F 3,587,901 Resistance Bridges 70,362 Tuning Drives 151,875 
ne C:stal Holders ........ 112,395 Meters, frequency . 101,086 Resistors, variable 77,741 Tuning Units 87,403 
4m- : ne yo! : ; ar ge Microlinks J Rheostats 163,107 TV Equipment, underwater 211,895 
a a eee ‘ 192,458 Microphones . 123,847 Room Screens 132,900 
two Microphone, simulator sets 75,178 Rotors 209,358 Ww 
yids D : . D Milliammeter .... 1,594 Wattmeters 168,577 
Deiay Lines, Solid ...... 177,676 Millivoltmeters ... 2,006 s Waveguides 155,076 
De sagnetizers ....... 8,976 Mixers, cavity tuner 40,356 Shoran Trainer 1,199,345 Wire 802,820 
_ a, SEEBAas ‘ 48,785 Mobile Trainers 150,000 Sidebands, single radio 1,031,350 
Dicis, tuning .......... 52,690 Motors ....... 109,051 Simulators ... 1,475,135 x 
alized Readout Equip- Motor Generators 3,343,052 Signal Tracers 26,524 X-Ray Machines 69,649 
A ees are ee 92,143 Mountings, circuit 79,432 Slotted Lines 73,432 X-Ray Units 42,042 
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A revolutionary development for radio stations, 
recording studios—in fact all users of magnetic 
tape! New “Scotch” Brand Extra-play Magnetic 
Tape 190A makes it possible to record entire 
symphonies, lengthy news and sports events 
without stopping for reel change. With 50°; 
more tape on each reel, new Extra-play tape 
offers the same recording time found on 1% reels 
of standard tape. 


New Evita Play tape gives 


50% more recordin 


es Chg vane rege a ae SEL, ITT 0) PEE A REN EI BEES, * 


Exclusive feature of new ‘‘Scotch” Brand 190A 
tape is a thinner magnetic coating. Made of 
high-potency oxide, the new coating has been 
reduced from standard 0.6 mils to 0.3 mils and 
the high frequency range extended appreciably. 
A 30% thinner tape backing offers more uniform 
hi fi response with crisper, cleaner tones, yet 
maintains “‘Scotch’’ Brand’s reputation for 
sturdy, long-life tape construction. 
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FREQUENCY 


8 OZ STEEL BALL 
DROPPED FROM 
24 IN. HEIGHT 


SINGLE STRAND 


OF NEW "190 / 
TAPE 


EXTRA THIN TAPE — 50% thinner, more 
potent oxide coating, 30% thinner backing 
permit more 190A tape to be wound on 
standard-size reel. Result: one roll of new 
tape does job of 11% reels of standard tape. 


REG. U.S. PAT OFF 


BRAND 


CcOTCH 


INCREASED FREQUENCY range of new 
Extra-play tape enables tape machines to 
produce recordings with greater hi fi re- 
sponse than formerly possible with most 
conventional magnetic tapes. 


STRENGTH TO SPARE — New 190A tape 
stands up under even grueling steel ball 
drop test. Naturally it’s tough enough to 
withstand severe stresses of sudden machine 
stops, starts and reverses. 


Friina. Play Magnetic Tape 190A 


“ 
The term “SCOTCH” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., aM 


St. Paul 6, Minn. General Export: 122 E. 42nd St., New York 17, N. Y. In Canada: London, Ontario, Canada. 
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How new Edison © 
Relay with 
polarized operation 
helps simplify 
design problems 


Current flow deflects the rotor of Edi- 
son’s Sensitive Magnetic Relay in a 
direction determined by current polar- 
ity. Changing the operating current 
gradually causes the moving contact to 
follow the rate of change until it touches 
one of the stationary contacts. This 
basic operation adapts the Edison Relay 
for use as a null detector in a bridge 
circuit — and as a sensing element in a 
contactor servo circuit. 

For designers of electronic equipment, Edison's 
Sensitive Magnetic Relay —a product of the 


world-famous Edison Laboratory—offers other 
outstanding features: 


> Low power operation— Standard types close 
on input currents as low as 30 microamperes 
— available in special circumstances for even 
lower current. 


> Versatility —Interchangeable coils can be sup- 
plied with resistances from 0.5 to 23,000 ohms. 
Normal closing power may be _ increased 
10,000 times: without adverse effects. 


> Contacts — Platinum-iridium wire, either 
SPST or SPDT, with capacity of % ampere at 
28 volts D.C. non-inductive. 


> Stability— Test relays have exceeded 
8,000,000 cycles without calibration change. 


> Shock and vibration resistant — Relay will 
withstand shock of 50 g’s in all planes without 
damage. 


Write us for complete data on this new 
Edison development. 


Q Edison. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


cs 
Thihkormas A. Edisorm 
INCORPORATED 
INSTRUMENT DIVISION *® 93 LAKESIDE AVENUE *® WEST ORANGE, NEW JERSEY 


é For product information, use inquiry card on last page. 
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MANUFACTURING 
—Electronic equipment, communications, 
broadcasting, microwave relay,  instru- 
mentation, telemetering, computing. 
—Military equipment including radar, 
sonar, guided missiles, fire controls. 
—TV-FM-AM receivers, phonographs, 
recorders, reproducers. 
OPERATION 


-Fixed, mobile and airborne communi- 
cations in commercial, municipal, avi 
ation and government services. 
—Broadcasting, video and audio record- 
ing, records, audio and sound systems, 
motion picture production 

Military, civilian and scientific elec 
tronic computing and control systems 


—*Reg. U. S. Pat. Off. 
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section of TELE-TECH in June 
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Capacity: Whether you require a few hun- 
dred or several million parts, the right size 
and type of equipment is available. Ample 
kilns available plus many special kilns, in- 
cluding controlled atmosphere kilns, provide 
firing capacity at optimum temperature. 


offers you these advantages for Low Cost: The right equipment for every 
job means that your work is produced at the 
* ecco A most favorable cost. 


Variety of Materials: In AlSiMag you 
have the widest choice of materials so that 
you can most readily matcH the material to 
your requirements. Latest property chart 
sent on request. 


FOUR 
LARGE MODERN 
PLANTS INSURE 

QUICK 
DELIVERIES! 


Engineering Assistance: If you will 
send details of your requirements, our engi- 
neers will submit suggestions on material 
and design to assist you in finding the most 
efficient and economical solution to your 
requirement. 


S3RD YEAR OF CERAMIC LEADERSHIP 
AMERICAN LA VA CORPORA T] | A SUBSIDIARY OF MINNESOTA MINING 
AND MANUFACTURING COMPANY 


CHATTANOOGA 5, TENNESSEE 
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Oriole Dr., Dallas 9, Dixon 9918 @ LOS ANGELES: 5603 N. Huntington Dr., Capitol 1-9114 @ SOUTH SAN FRANCISCO: 320 Shaw Rd., Plaza 6-0800 
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Here are two truly miniaturized self-mounting 


TV and industrial electronic production where 
space is a factor. They’re ideal for point-to- 
point wiring, terminal board mounting, and 
processed wiring boards, where they fit in ad- 
mirably in dip-soldered subassemblies. 

Axial lead Blue Jackets are rugged vitreous 
enamel power resistors built to withstand the 
severest humidity performance requirements 
As for economy, these newest members of the 
Sprague Blue Jacket family are low in cost... 
eliminate need for extra hardware... save time 


and labor in mounting! 


ie 


PIONEERS 


MINIATURIZED 5 AND 10 WATT WIRE-WOUND RESISTORS! 


wire-wound power resistors to simplify your 


uaa — 


for convenient 
point-to-point 
wiring... 


You can get these outstanding new Blue Jack- 
et Resistors without delay in any quantity you 
require. Sprague Engineering Bulletin 111 
gives full data on these and all other commer- 


cial Blue Jacket Resistors. Send for your copy. 


SPRAGUE ELECTRIC COMPANY 
233 Marshall Street, North Adams, Mass. 


SPRAGUE WATTAGE DIMENSIONS 


MAXIMUM 
TYPE NO. RATING L (inches) D RESISTANCE 
27E 5 1% Ke 17,500 2 
28E 10 1% He 35,000 2 


Standard Resistance Tolerance: +5% 


IN ELECTRIC AND ELECTRONIC DEVELOPMENT 


NORTH ADAMS, MASSACHUSETTS 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS 


CABLE: SPREXINT 


GE Announces Plans 
For Transistor Production 

The General Electric Co. has an- 
nounced that it is tooling for mass 
production of high frequency tran- 
sistors. 

Dr. W. R. G. Baker, GE v.p. and 
general manager of the Electronics 
Div., said that plans for large quan- 
tity production of the transistors has 
been made possible through devel- 
opment of a “rate-grown” method 
of producing essential transistor ele- 
ments. This method is expected to 
cut costs of transistors to the point 
where they can compete. with 
vacuum tubes. 


William Engeler, GE design engineer, checks 
first step in production of rate-grown transis- 
tors—crystal growing in furnace. Some 2000 
units are made from single crystal ingot 


Briefly, the method consists of in- 
troducing special impurities, gallium 
and antimony, and varying the heat 
controls during the crystal growing 
process. By this method, as many as 
100 wafer-thin layers of specially 
treated germanium in a_ six-inch 
ingot are formed. The ingot is then 
diced into bars each several thou- 
sandths of an inch long with a layer 
through the center. The layer does 
the work of a grid. The sections of 
the bar on either side take the place 
of the cathode and plate of the 
tube. 

Actual production will begin in 
1955 at the company’s Syracuse, 
N.Y. plant. See p. 118 for further 
details. 
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. As We Go To Press... 


Use of TV in Warfare Demonstrated 


Use of TV in warfare to give 
commanders a view of front-line 
operations was demonstrated pub- 
licly for the first time from Fort 
Meade, Md., in a color TV broad- 
cast over the NBC-TV network, 
Aug. 11. The demonstration was 
staged by the Army Signal Corps 
with the cooperation of the Radio 
Corp. of America and the National 
Broadcasting Co. Participating in the 
demonstration were General Mat- 
thew B. Ridgway, Chief of Staff, 
U.S. Army; Lieut. General Floyd L. 
Parks, Commander, Second Army: 
Maj. General George I. Back, Chief 
Signal Officer, U. S. Army; and 
Brig. General David Sarnoff, Chair- 
man of the Board of RCA. 


The demonstration coincided with 
the 20th anniversary of the first 
proposal for military uses of TV. 
That proposal was reportedly taken 
to Washington in 1934 by General 
Sarnoff. Out of it developed plans 
for wide-spread applications of TV 
as a weapon of defense on land, in 
the air and on the sea. 

Televised information from the 
“battlefield” was relayed to a “com- 
mand post of the future,” for view- 
ing by the regimental commander. 
The “eyes” of the operation was ex- 
perimental combat TV equipment, 
portable cameras of which were in 
the hands of Signal Corps personnel 
accompanying the assaulting troops. 
Remote TV interrogation was used. 


Columbia Introduces 
‘‘Kilosphere’’ Loudspeaker 


The kilosphere, a small device no 
larger than a candy bar yet contain- 
ing more than one thousand minute 
loudspeaker outlets, is Columbia 
Records latest innovation in music 
reproduction, according to an an- 
nouncement by James B. Conkling, 
President of the company. Twin “K” 
speakers, with more than 2000 out- 
lets, will be incorporated in Colum- 
bia’s latest 1954 models of its famous 
high fidelity “360” phonograph as 
well as in the new Columbia Bell & 
Howell table model tape recorder, 
Mr. Conkling stated. 

Developed by Columbia’s De- 
partment of Engineering and Devel- 
opment, the “K” speaker is a per- 
forated metal oblong with more than 
500 tiny apertures, encased in a thin 
plastic foil. Each of the apertures 
acts as a loudspeaker when the 
covering membrane of foil is set into 
vibration by electric signals from 
the phonograph system. 

Since electric force is applied over 
the entire “K” speaker instead of at 
a single point, as in conventional 
cone speakers, the 1000 tiny speak- 
ers all operate in exact phase. Dis- 
tortion due to variations in phasing 
is thus eliminated and the clean, 
brilliant reproduction of high fre- 
quencies is made possible. 


19-IN. COLOR TV 


Model 19CT1 color TV set introduced by Mo- 
torola features new CBS picture tuke with 205 
sq. in. viewing area. Price of set is $895 


Color TV Price Cut 50% 


Radio Corp. of America has an- 
nounced that the price of its 15-in. 
color TV receiver has been cut 50%. 
The new price is $495. To protect 
purchasers who paid the higher orig- 
inal price, the company will rebate 


the difference. 


MORE NEWS 
on page 12 


*« Smallest unit size yet developed! 


* Most reliable performance of any rectifier 
within this category! 


* Hermetically sealed for lifetime use! 


The following germanium rectifier stacks, each occupy- 
ing a volume of only 1.62” x 2.5” x 6.00”, are typical of 
the 143 standard stacks in G. E.’s new rectifier line. 


CIRCUIT D.C. OUTPUT (55°C Resistive Load) 
Half Wave. . . . « « «© « « 2amps @ 280 volts or 3 amps @ 190 volts 
2 amps @ 280 volts or 3 amps @ 190 volts 
1 amp @ 565 volts or 3 amps @ 210 volts 
. 1.12 amps @ 420 volts or 4.5 amps @ 140 volts 
1.3 amps @ 575 volts or 2.6 amps @ 280 volts 
1.8 amps @ 280 volts or 3.6 amps @ 140 volts 


Full Wave Center Tap 
Full Wave Bridge . 
Three Phase Half Wave . 
Three Phase Bridge 
Three Phase Star . 
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General Electric leads the industry again! Announcement of this revo- 
lutionary G-E Stacked Germanium Rectifier opens up new avenues of 
power progress that were heretofore thought impossible to travel. Now, 
the amazing total of 143 power combinations has been provided with this 
one product! Your specifications requiring series or parallel stacks in 
single or polyphase circuits are custom-completed at G-E’s factory. 


This unit is smaller, weighs less, is more reliable, lasts longer, has 
better power ratings than any other dry rectifier made any place by any 
other company. AND, G.E. offers you immediate delivery. 


Designed and built to deliver new power performance,the G-E Stacked 
Rectifier is 75% less by volume and weight than any other comparable 
dry type rectifier. And, rectifier losses are reduced to one-third or less of 
those encountered with any other type of rectifier. You can count on ex- 
treme reliability ... tested for compliance to 10,000-hour standards. Note 
also that there are no forming or aging effects. 
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ud IMMEDIATE DELIVERY 


For product information, use inquiry card on last page. 


WRITE US TODAY! GET 
ALL THE FACTS ON THIS 
IMPORTANT NEW PRODUCT! 


General Electric Company, Section X4894, 
Electronics Park, Syracuse, New York 


~ « GENERAL @@ ELECTRIC 
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As We Go To Press... . (Continued) 


DuMont Announces 
Universal Breadboard 


Circuit design engineers con- 
cerned with the building of model 
circuits will be interested in a uni- 
versal breadboard assembly _re- 
cently announced by DuMont Labs. 

As shown in the accompanying 
picture, the unit consists of a chassis 
frame and an assortment of phenolic 
sub chassis designed so that tubes 
and components can be 
quickly and conveniently. 


mounted 


Flexible breadboard speeds circuit design 

Design of the units is aimed at 
producing “modular” sections in 
which circuit conditions would ap- 
proximate those of actual produc- 
tion. DuMont engineers also pointed 
out the advantage of this system in 
making the primary 
printed wiring. 


layouts for 


New Philco Speaker and 
Color TV Tube Announced 


Concurrent with its entry into the 
phonograph field, Phileo has an- 
nounced the development of an elec- 
trostatic speaker to be used as a 
tweeter in its high-fidelity players. 
It employs 16 vertical columns ar- 
ranged to form a_ehalf-cylinder. 
Sound is diffused over a 180° pat- 
tern. 

The company’s new president, 
James H. Carmine, revealed that a 
21-in. single-gun color TV tube had 
been developed. The rectangular 
tube, which produces a 250 sq. in. 
picture, does not require a shadow 
mask. Because of its simple con- 
struction, it is expected to cost only 
about 15° more than equivalent 
black-and-white tubes in mass pro- 
duction. Philco will not make any 
color sets this year. 

Reports unconfirmed by the com- 
pany say the tube employs second- 
ary emission from one phosphor to 
index the electron beam for proper 
registration of the right color at a 
given time. The phosphor is re- 
portedly placed on the face in sepa- 
rate lines for each color. Scanning 
is either at right angles to vertical 
lines, or “wobbled” three 
horizontal lines. 


across 


COMPUTER HANDLES POWER PROBLEMS 


A new ac network calculator, built by the Westinghouse Electric Corp. at a cost of $400,000, was 
recently put into service by the Franklin Institute, in cooperation with seven major power companies 
in Penn., N. J. and Delaware. The utilities will use this computer to help solve the complex prob- 


lems involved in maintaining their power systems. 


12 


Plan U.S.-Alaska Cable 


Plans for an underwater tele- 
phone cable system linking the 
forty-eight states with Alaska have 
been announced by the Long Lines 
Dept. of American T. & T. An appli- 


ae 


ALASKA 


cation filed with the F.C.C. sets the 
terminal points of the cable as Port 
Angeles, Washington and Ketchikan, 
Alaska, a distance of 800 nautical 
miles. Present telephone service be- 
tween Alaska and the U. S. is pro- 
vided over 13 radio and land line 
circuits. 


Bill to Study 
Transatlantic TV Passed 


Congress has passed and sent to 
the President a bill which would 
set up a commission to study the 
proposed establishment of a trans- 
atlantic TV system and to promote 
the use of radio-TV telecommuni- 
cations between free nations. The 
nine-man commission would operate 
with a $250,000 appropriation, and 
include two senators, two represent- 
atives, and at least one member 
from both the communications in- 
dustry and education. 

The House report referred to the 
NARCOM plan which utilizes VHF- 
microwave relays linking islands to 
span the Atlantic. Details of this 
plan were first revealed in “Global 
Microwave System for TV and 
Communications,” Nov. 1952 TELE- 
TECH & ELECTRONIC INDUS- 
TRIES. 


Low-Cost Color TV 


Emerson is now offering color TV 
receivers for sale at a retail price 
of $695. The new receiver, the Emer- 
son Model C-501, incorporates a 15- 
in, picture tube, which is now being 
produced in limited quantities. 
MORE NEWS ) a 
on page 14 
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RACK ADAPTORS ACL-3 CUE LINK 


1€ Cramped for space? These convenient new This 26 mc broadcast audio cueing link is indispensa- 
ye rack adaptors ilitate mounting KTR-100 ble for lining up microwave installations and for 
es transmitter or receiver control units in stand- permanent, two-way communication between broad- 
" ard 19-inch equipment racks. Pre-wired and cast or microwave sites. Furnished with hand sets, 
furnished with color-coded terminal strip for cable and antennas. Packaged for portable or rack 
quick, easy installation or removal. mounting. pa 
he 
rt 
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Po 
Designed to extend the utility and 
installation ease of Raytheon 
KTR-100 Microwave. { 
to 
ld 
he 
iS- 
te 
1i- 
he UNIVERSAL PEDESTAL 
a FOR VERTICAL OR HORIZONTAL MOUNTING 
nc 
“ Mount your KTR-100 receiver or transmitter on 
; tower, roof, side of building or concrete base. The 
- same universal pedestal accepts the reflector bracket | 
n- assembly for either receiver or transmitter RF heads 
in either vertical or horizontal position. Tubular, 
he _ aluminum models also available. 
F- 
to 
his 
aal 
nd 7 ' 
E- RAYTHEON MANUFACTURING COMPANY 
S- Equipment Sales Division, Dept. 6130-TL 
ALL-WEATHER RADOMES WALTHAM 54, MASSACHUSETTS | 
New, lightweight, sturdy, easy-to-install Please send complete information on the equipment or accessories | 
> ’ , vive hackle > 
Radomes . . . made of tough, durable checked below 
rv Styrene Copolymer for long-lasting KTR-100 Microwave for color ] Rack Panels 
2 protection against severest weather 1) ACL-3 Cuelink Universal Pedestal ] Radomes 
ice conditions. Sizes to fit KTR-100, 2, 4 or 
or I re 
L5- 
ing Ceeeteeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 
a 
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As We Go To Press... (continued) 


CHECKING MAGNET QUALITY 


‘ i ‘ 
This recording hysterisigraph in the Carboloy 
Dept. of GE in Detroit makes a complete record 
of a magnet's entire hysterisis loop automat- 
ically. Any part of loop is explored at will 


‘“‘Tinkertoy”’ Pays 
Dividends 


Mechanically produced electronic 
equipment has shown many superior 
qualities compared to equipment 
produced by conventional means, 
according to the Navy’s Bureau of 
Aeronautics. In a directive issued 
to the Navy departments responsi- 
ble for design and procurement of 
electronic equipment, BUAER rec- 
ommended that contractors be en- 
couraged to use mechanized produc- 
tion techniques wherever possible, 
and particularly in the manufacture 
of mobile equipment. 


1,000,000th Transistor 
Observed at Raytheon 


The millionth germanium junction 
transistor produced at the Raytheon 
plant in Newton, Mass. was the oc- 
casion for a review of the progress 
made in improving transistor reli- 
ability in the past few years. 

The company officials pointed out 


that with nearly a million transis- 
tors in operation, field failures are 
now running at less than 2% per 
year. 

In the line of new developments, 
Raytheon spokesmen foresaw pro- 


Checking out finished transistor at Raytheon 


duction of power output and radio 
frequency transistors late in the 
year, with the first transistorized 
portable and pocket radios appear- 


ing in 1955. 


MORE NEWS 
on page 18 


COMING EVENTS 


Aug. 25-Sept. 4—National Radio Show, 
Earls Court, London. (Preview for 
overseas guests on Aug. 24) 

September—First International Scien- 
tific Radio Union, Amsterdam, Hol- 
land. 

Sept. 1-16—Golden Jubilee Meeting of 
the International Electrotechnical 
Commission, University of Pennsyl- 
vania, Philadelphia, Pa. 

Sept. 5-9—International 
Fair, Frankfort, Germany. 


Frankfort 


Sept. 8-11—Symposiun. on Propagation 
Standards and Problems of the 
Ionosphere, sponsored by the NBS 
Central Radio Propagation Labora- 
tory. Boulder (Colorado) of the NBS. 

Sept. 13-24—International Instrument 
Congress and Exposition. Commercial 
Museum and Convention Hall, Phila- 
delphia, Pa. 

Sept. 15-17—IRE-MIT Symposium on 
the Information Theory, co-sponsored 
by the AIEE and URSI, Massachu- 
setts Institute of Technology, Cam- 
bridge, Mass. 

Sept. 16-18—Joint Electron Tube Engi- 
neering Council General Confer- 
ence, Chalfont-Haddon Hall, Atlantic 
City, N. J. 

Sept. 28-30—1954 National Packaging 
and Materials Handling Competition, 
sponsored by the Soc. of Industrial 
Packaging and Materials Handling 
Engineers. Chicago Coliseum, Chi- 
cago, Ill. 

Sept. 30-Oct 1—5th Annual Meeting 
and Exhibit of the Professional 
Group on Vehicular Communica- 
tions of IRE. Rice Hotel, Houston, 
Texas. 


Sept. 30-Oct. 1—Fall Assembly Meet- 


ing of the Radio Technical Commis- 
sion for Aeronautics. Willard Hotel, 
Washington, D. C. 

Sept. 30-Oct. 2—High Fidelity Show, 
International Sight and Sound Expo- 
sition, Inc., Palmer House, Chicago. 

Oct. 4-6—Tenth Annual National Elec- 
tronics Conference, Hotel Sherman, 
Chicago, II. 

Oct. 11-15—AIEE Fall General Meet- 
ing, Morrison Hotel, Chicago, Il. 
Oct. 13-15—Joint Meeting of RTCM 
and IRE Professional Gp. on Com- 
munications Systems. Somerset Hotel, 

Boston, Mass. 

Oct. 13-17.—1954 Annual Convention, 
Audio Engineering Society. Hotel 
New Yorker, N. Y. 

Oct. 18-20—RETMA Radio Fall Meet- 
ing, Hotel Syracuse, Syracuse, N. Y. 

Oct. 18-22—42nd National Safety Con- 
gress and Exposition, Conrad Hilton, 
Congress, Morrison and La Salle Ho- 
tels, Chicago, IIl. 

Oct. 21-23—8th New England Confer- 
ence of the American Soc. for Qual- 
ity Control. Ten Eyck Hotel, Albany, 
No Y. 

Oct. 26-28—2nd National Conference 
on Tube Techniques, sponsored by 
the Working Group on Tube Tech- 
niques of the Dept. of Defense. West- 
ern Union Auditorium, 60 Hudson St., 
io ek ag OR 

Oct. 27-30—30th National Convention 
of the National Assoc of Education 
Broadcasters. Hotel Biltmore, New 
York. 

Nov. 4-5—East Coast Conference on 
Airborne and Navigational Electron- 
ics, sponsored by the Baltimore sec- 
tion of IRE and IRE Professional 


Group on Aeronautical and Naviga- 
tional Electronics. Sheraton-Belve- 
dere Hotel, Baltimore, Md. 


Nov. 10-11—AIEE Conference on Elec- 
tronic Instrumentation and Nucleon- 
ics in Medicine, Morrison Hotel, Chi- 
cago, Ill. 

Nov. 10-12—18th Annual Time and Mo- 
tion Study and Management Clinic, 
sponsored by the Industrial Manage- 
Society. Sherman Hotel, Chicago, I]l. 


Nov. 12-13—National Symposium on 
Quality Control Methods in Elec- 
tronics, sponsored by the Professional 
Group on Quality Control of IRE 
and Electronic Technical Comm. of 
the American Soc. for Quality Con- 
trol. Hotel Statler, New York. 


Nov. 18-19—6th Annual Electronics 
Conference, sponsored by the Kansas 
City Section of IRE, Hotel President, 
Kansas City, Mo. 


Nov. 21-22—Automatic Control Equip- 
ment Exhibition. Waldorf-Astoria 
Hotel, N. Y. C. 


Nov. 29-Dec. 4—First International Au- 
tomation Exposition, 242nd Coast 
Artillery Armory, New York, N. Y. 

Dec. 8-10—4th Annual Eastern Joint 
Computer Conference and Exhibi- 
tion, jointly sponsored by the AIEE, 
IRE, and ACM. Bellevue-Stratford 
Hotel, Phila. Pa. 


ACM: Assoc. for Computing Machines. 

AES: Audio Engineering Society. ; 

AIEE: American Institute of Electricaal Engineers. 

IRE: Institute of Radio Engineers. 

ISA: Instrument Society of America. 

NACE: National Assoc. Corrosion Engineers. 

NARTB: National Assoc. of Radio and TV Broad 
casters. 

RETMA: Manufacturers 


Assoc. 

RTCM: Radio Technical Commission for Marine 
Services 

URSI: International Scientific Radio Union 


Radio-Electronics-T V 
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Polarad 


COLO 
TV 


equipment 
for studio and 


laboratory 


COLOR BAR GENERATOR PT-203 
OUTPUT SIGNALS: Composite Video 
(2 outputs) (Sync. negative & positive) 
SIGNAL INFORMATION 

7 Bars of Color 

7 Bars of Gamma Gradations 

White Dot Pattern (Vert. and Hor.) 
EXT. VIDEO INPUT FOR MIXING 

2 Volts neg. polarity 


Polarad NTSC Color TV Equipment consists of fully integrated units 
that combine ease of operation with maximum flexibility 


COLOR BAR GENERATOR—PT-203 Provides color TV test signals, NTSC 
standards, for color TV equipment, networks and components. Supplies 
complete composite video signal in the form of seven fundamental color 
bars simultaneously with seven gradations of gamma bars. White dot 
pattern superimposed on both color and gamma bars. Color test pattern 
can be used for adjustment of both color transmitter and receiver 
Circuitry. internal switching permits 19 different test patterns. 


COLOR SYNCHRONIZING GENERATOR—PT-201 furnishes NTSC color 
TV subcarrier frequency component and contains divider network to 
yield 31.5 KC signal. Provides driving, blanking and synchronizing 
pulses, as well as vertical and horizontal dots for linearity checks. 
Used to drive color bar generators, or any other NTSC color TV gen- 
erating equipment. Utmost stability assured by 
driving all pulses from leading edge of crystal 
controlled oscillator. Unit may be locked to 
synchronize with 60 cps line. Also available as a 
separate unit, PT-202 Subcarrier Frequency Gen- 
erator to modify any existing standard (B/W) syn- 
chronizing generator in accordance with NTSC color 
TV standards. 


COLOR TV VIDEO MONITOR—M-200 Compact, rug- 

ged instrument consisting of two portable units. 

Uses 15 inch RCA tri-color Kinescope. Checks qual- 
ity of NTSC color video signals in studio, on transmission or in factory. 
Excellent synchronizing stability. Displays highest definition transmitted 
pictures with exceptionally good color rendition. All controls on front 
panel. Instrument may be rack mounted or employed as field test 
equipment. 


ALSO AVAILABLE An NTSC color TV Flying Spot Scanner, furnished as 
a completely packaged unit supplying a standard color video signal. 
For further information, contact your nearest Polarad representative 
or write directly to the factory. 


COLOR VIDEO MONITOR M-200 


COLOR SYNCHRONIZING GENERATOR PT-201 


OUTPUT SIGNALS 

Synchronizing Signal (Neg.) 

Camera Blanking Signal (Pos., Neg.) 
Horizontal Drive Signal (Neg.) 
Vertical Drive Signal (Neg.) 
Composite Video Output (Neg., Pos.) 
NTSC Color Subcarrier Freq. 
(3.579545 mc/s) 


Signal Polarity—Positive, Negative, Balanced 
input Video—0.25 to 2.0 Volts, peak to peak 
Input Impedance—66 mmf across 
2.2 megohms 
Resolution—250-300 lines (Full Utilization 
of NTSC Color Signal Bandwidth) 
Linearity—Better than 2% across raster 
Horizontal and Vertical 


ELECTRONICS CORPORATION 100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK 


REPRESENTATIVES 


Albuquerque * Arnprior, Canada « Atlanta * Boston * Chicago* Cleveland * Fort Worth » Kansas City * Los Angeles * New York * Philadelphia * San Francisco Seattle » St. Paul « Syracuse * Washington, D. C. 
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For product information, vse inquiry card on last page. 15 


YOU CAN FILL ALL 
YOUR FUSE NEEDS FROM 


ONE SOURCE 


Just turn to BUSS for all your fuse 
requirements in any size from 
1/500 ampere up. The line is com- 
plete:—standard type, dual-element 
(slow blowing), renewable and 
one-time types ... plus a com- 
panion line of fuse clips, blocks 
and holders. 


You'll find that by obtaining all 
your fuses from one source you can 
save time and money by simplifying 
your purchasing, stock handling 
and records. 


Why BUSS fuses give “trouble- 
free” protection. 
To make sure of dependable 


electrical protection under all serv- 


BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) 


University at Jefferson, St. Louis 7, Mo. 


Please send me bulletin SFB containing facts on BUSS 


small dimension fuses and fuse holders. 


ee ee eee ee ee eereen ares Title 


Company 


Address _ 


OEY LS See Beare. | Seen 


Makers of a complete line of fuses for home, farm, commercial, electronic and 


16 For product information, use inquiry card on last page. 


».- by Standardizing on BUSS FUSES 


ice conditions, — every BUSS fuse \ 
normally used by the Electronic 
Industries is tested in a sensitive 
electronic device that rejects any 
fuse not correctly calibrated, prop- 
erly constructed and right in all 
physical dimensions. 


Should you have a special 
problem in electrical protection 

. over 39 years of research and 
practical experience is available to 
you when you turn your electrical 
protection problem over to BUSS. 
The facilities of the world’s largest 
fuse research laboratory will be 
brought to bear on the problem — 
helping you select the fuse or fuse 
mounting best suited to your needs. 
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FOR MORE 
INFORMATION 
MAIL THIS 
COUPON 
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ELECTRONIC TEST INSTRUMENTS 


ORY St as 
TEMPER AT UNE 


PEAK SOOULA TION 
NOC ATOR 


TV MONITOR 


MODEL 335E 


All channels 2 to 83 
Exceeds F.C. C. requirements 
12%" high; rack mounted 


High stability, accuracy, 
long-term dependability 


Monitors visual, aural frequencies; 
percentage aural modulation 


A 


Small, low-cost monitor for all TV channels gives 
' continuous, precise indication without adjustment 


The unusually compact, low-cost Model 
335E occupies just 124” of a standard 
relay rack. Yet it accurately and continu- 
ously performs all VHF and UHF tele- 
vision monitoring functions including 
visual and aural carrier frequency and 
aural carrier percentage modulation 
measurement. 

Carefully engineered crystal reference 
oscillators provide accuracy in excess of 
F, C. C. requirements for all channels. 
Because discriminator accuracy does not 
depend on a tuned circuit, no time- 
consuming adjustments are required 
during operation. It is never necessary 
to reset carrier level or realign circuits. 
Proper operation of the monitor can 
be checked conveniently by controls 
located behind the front panel cover. 


Trouble-Free Dependability 
The monitor is specifically designed to 
operate at full accuracy over long periods 
of time without maintenance. Highest 
quality components and construction 
are used throughout. A new chassis de- 
sign increases accessibility of compo- 
nents and makes possible cool operation 


Copyright 1953 Hewlett-Packard Co. 


through forced ventilation. Extra fea- 
tures include provision for remote indi- 
cating meters, remote peak modulation 
indicator lamp, and a demodulated 
signal for aural monitoring. 

The instrument also includes a front- 
panel crystal temperature indicator and 
illuminated meter faces. It fits a standard 
relay rack, and can be color finished to 
match your transmitter installation. 


SPECIFICATIONS 
AURAL FREQUENCY MONITOR 
Deviation Meter Range: +6 kc to —6 kc. 
Accuracy: Better than 1,000 cps for at 
least 10 days. 
AURAL MODULATION METER 
Modulation Range: Meter reads ful! scale 
on 33.3 ke swing. Calibrated to 100% 
at 25 kc swing; 133% at 33.3 ke swing. 
Accuracy: Within 5% of mod. full scale. 
Meter Characteristics: Meter damped in 
accordance F.C.C. requirements. Reads 
peak value of modulation peak of du- 
ration between 40 and 90 milliseconds. 
Meter returns from full reading to 10% 
of full value within 500 to 800 msec. 
Frequency Response: Flat within ~ Y% db, 
50 to 15,000 cps. 
MODULATION PEAK INDICATOR 
Peak Flash Range: From 50% to 120% 
modulation (25 kc = 100%). 


VIDEO FREQUENCY MONITOR 

Deviation Meter Range: + 1.5 to —1.5 kc. 

Accuracy: Better than 500 cps for at least 
10 days. 

AUDIO OUTPUT 

Frequency Range: 50 to 15,000 cps. Re 
sponse flat within Y2 db. Standard 
75 sec de-emphasis circuit 

Distortion: Less than 0.25% at 100% mod 
ulation. 

Output Voltage: 10 volts into 20,000 ohms 
at 100% modulation (low frequencies). 

Monitoring Output: | milliwatt into 600 
ohms, balanced, at 100% modulation 
(low frequencies). 

Residual Noise: At least 70 db below out- 
put level corresponding to 100% mod- 
ulation (low frequencies). 

GENERAL 

Frequency Range: Channels 2 to 83 inclu 
sive, including offset channels. 

R. F. Power Required: Approx. 1 watt. 

External Meter Indication: Available for 
aural carrier deviation, video carrier 
deviation, aural modulation percent 
age and peak indication. 

Size: 124%," x 19” x 13”. Rack mounting. 

Power: 115 volts, 50/60 cps, 180 watts. 

Price: $1,950.00 f.0.b. factory. 


Data subject to change without notice 


HEWLETT-PACKARD CO. 


2757T Page Mill Road, Palo Alto, California, U.S.A 
SALES AND ENGINEERING REPRESENTATIVES 
IN PRINCIPAL CITIES 


Instruments for Complete Coverage 
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For product information, use inquiry card on last page. 17 


MINATURIzine 


YOUR EQUIPMENT? 


Specify SIMPLEST, MOST COMPACT 


AMPERITE 
peLAyY RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging from 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


ture, or other climate changes. 


co @ Hermetically sealed. Not affected by altitude, mois- 


[%: @ Circuits: SPST only—normally open or normally 

i | closed. 

| Amperite Thermostatic Delay Relays are compen- 
' sated for ambient temperature changes from —55° to 

f +-70°C. Heaters consume approximately 2 W. and may 

be operated continuously. The units are most compact, 

rugged, explosion-proof, long-lived, and — inexpensive! 


FAL, 
| | wr TYPES: Standard Radio Octal, and 9-Pin Miniature. 
suman miniature PROBLEM? Send for Bulletin No. TR-81 


MPERITE 
DELAY | 
RELAY 


e Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically sealed, light, compact, and most inexpensive. 


* 
(930 
< 
t 
- 


| WITH AMPERITE 
1 LTAGE VARIES 


> 
>| 
«| 
ul 
FE] 
< 
a 


“50% 2% 


Maximum Wattage Dissipation: T64%2L—SW. T9—l10W. 


T9 BULB 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
meftically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 


18 For product information, use inquiry card on last page. 


As We Go to Press.... 


New Company Formed 

A new IT&T subsidiary, Farns- 
worth Electronics Co., has been 
formed at Fort Wayne, Ind. to take 
over the research and production 
activities in the fields of industrial 
and defense electronics formerly 
carried on by IT&T’s Capehart- 
Farnsworth Co. Division. Dr. Har- 
vard L. Hull, former v.p. and gen- 
eral manager of R & D at Capehart- 
Farnsworth, becomes president of 
the new firm. 


WLAC.-TV Joins Network 

Station WLAC-TV, Nashville (Old 
Hickory), Tenn. has been connected 
to the Bell Telephone System’s net- 
work TV facilities. Network pro- 
grams now reach 303 stations in 194 
cities in the U.S. 


Reduced Royalty Rates 

Reduction in the patent royalty 
rates on radio sets, black-and-white 
TV receivers, black-and-white TV 
kinescopes, electron tubes, and cer- 
tain commercial radio apparatus 
have been announced by R.C.A. 
The reductions become effective 
Jan. 1, 1955. The cuts range from 
29°) on commercial radio apparatus 
to 56° on those sound radio re- 
ceivers employing tubes. 


Station Modifications 
for Color 

FCC regulations require TV sta- 
tions to make certain modifications 
in order to broadcast programs 
originated in color. An alternative 
is to remove the chrominance com- 
ponents from the color signal re- 
ceived from the network. Field Bul- 
letin 20 released by Allen B. Du- 
Mont Labs. describes a simple filter 
which attenuates the color subcar- 
rier 23 db, while having little effect 
on the sidebands. 


High-Strength Tape 

“Scotch” brand magnetic tapes No. 
111 and “High Output” No. 120 are 
now nationally available on high- 
strength polyester backing as well 


| as on conventional acetate backing, 
| according to an announcement by 


Minnesota Mining & Mfg. Co., St. 
Paul, Minn. Designated “Scotch” 
magnetic tapes No. 111 AM and 
“High Output” No. 120 AM, the two 
new tapes are identical in magnetic 
characteristics to their acetate base 
counterparts. Labeled “PE” backing, 
the new plastic base is recom- 
mended for humid environments. 


MORE NEWS , oo 
on page 24 
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evolution 


idea... how KEYSTONE shortens the interval from | theory | =_— 


a hot new electronic idea with important uses but 
involved transformer 

problems which threaten to bog down 

the ultimate mass production...but schedules must 

be met. A smart engineer turns to KEYSTONE'S r 
reply sheet ... quickest way to filling the most exacting 
transformer requirements of all military and commegéial units. 
KEYSTONE evaluates the conditions and custom g¢ngineers 
the correct type transformer... putting it into immediate 
production... exclusive KEYSTONE techniques 

and internal flexibility cut your costs through faster 

deliveries of precision custom-built units... Which 

have proven to be the economic 


/ 


solution to leading electronic manufacturers’ 
most difficult applications. 


“KEYSTONE is correct for every application.” 


KEYSTONE'S free engineering service 
and handy REPLY SHEETS are yours 
for the asking... write Dept. E-8 today! 


PRODUCTS COMPANY 


| keystone 


904 23RO0 STREET UNION CITY 2.N. J. 


Gun 


For product information, use inquiry card on last page. 
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HOW TO TAP THE BRAIN 
of a piece of metal 


(our) 


SUPER-ELEVATION 


of 
GUN ELEVATION 
of TARGET 


@:\) 
(in) 


RANGE 


V4 “es _ of TARGET 


ln making computers, such information as mathematical functions can 
be stored in a precision-cut cam, thus allowing its follower to be displaced 

' | in accurate reply to the input position of the cam. Ford Instrument Com- 
pany designs and makes cams of all sizes and shapes to achieve these 
results. To manufacture such cams with the precision demanded, the 
engineers of Ford Instrument have devised remarkabie automatic ma- 
chines which, by following a carefully plotted ink line on a roll of paper, 
cut the exact shape into the metal. Then, careful point-by-point checks, 
sometimes as many as 2000 measurements, insure finest accuracy. 

If you have a cam problem—call on Ford Instrument Company. 


You can see why a job with Ford Instrument offers young FORD INSTRUMENT COMPANY 
engineers a challenge. If you can qualify, there may be 


a spot for you in automatic control development at Ford. 


Write for brochure about products or job opportunities. DIVISION OF THE SPERRY CORPORATION 
State your preference. 2 31-10 Thomson Avenue, Long Island City 1, N. Y. | 
20 For product information, use inquiry card on last page. 
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Now, for the first time, designers 
can have “‘series-string’’ economy 
at no sacrifice of TV reliability! 


*~ Every G-E 600-Series Tube has same heater warmup time. CHECK YOUR CIRCUIT NEEDS 
Greatly reduces tube failures, because voltage will not build AGAINST THIS LIST! 
up excessively in some tubes while others are warming up 
more slowly. 
oe All filaments are 600-ma. They employ special large-diameter G-E 600-Seri 
wire, with fewer bends for better insulation against heater- ‘ — Prototypes 
cathode shorts. Tubes 
24 G-E 600-Series types are ready now! More coming. 
3AL5 6ALS ' 
12AL5 
3AU6 6AU6 | 
UALITY TV performance—costs sharply reduced! 12AU6 
° e . 4 
G-E tube-design service brings you both benefits 3BC5 6BC5 | 
with the new 600 Series. Now, by means of “series- — A 
string” design, you cam save on transformer and cir- 3BN6 6BN6 
cuitry ... yet maintain highest standards of receiver 3BY6 6BY6 
dependability, with service callbacks at a minimum. 386 acne 
i ee ; 5AQ5 6AQ5 
Meet today’s stiff TV competition at its own price aaa 
; , ‘ $BK7- 
level, but with far superior performance! Use G-E “ae peer 
600-Series Tubes, designed for “series-string”’ operation. pee pro 
List at right shows wide range of types available. sus 6us 
Others soon. Get full information from Tube Depart- 5V6-GT tve-st 
: 
ment, General Electric Company, Schenectady 5, N. Y. pr joe | 
6SN7-GTB 6SN7-GTA 
| 
COMPARE wrater-wirt THICKNESS AND NUMBER OF BENDS! 12AX4-GTA 2AX4-GT | 
12B4-A 1284 
12BH7 12BH7 
/ ; 12BK5 6BK5 
\ @ 25BK5 
— : 12BQ6-GA 6BQ6-GA 
25BQ6-GA 
’ 12BY7-A 12BY7 
12L6-GT 2516-GT 
12W6-GT 6W6-GT 
25W6-GT 
G-E 600-SERIES 3AU6 STANDARD 6AU6 25CD6-GA 25CD6-G 
Wire diameter .00366" Wire diameter .00226" Other types to follow soon | 
(coated diameter approxi- (coated diameter approxi- 
mately .009"). 4 strands, mately .008").6 strands, with 
3 with only 3 bends. 5 bends in all. | 
’ 


GENERAL ELECTRIC 


162-1A4 


ay 


BEST eee By TES T! Le ee | These curves are authentic recordings 
. taken from actual results obtained 
mien By PERFORMANCE! * from a nationally known independent 


! 
1 
NY; testing laboratory. 


BeeeEe A] TEST CONDITIONS: 
i Temp. = 60° C Voltage = 400 V d- 


| adearty vb AGE re Se. hiive Henidy= 99-855 


¢ 


| PLASTIC COMMERCIAL CAPACITORS | 1. Manalacurer B 5. Manfactuer 

-~ f PSs 3. Manut 7. Manufacturer C 
es | : | | | | , i tichsoe 9: i Renter 6 
NS = 9. THE ELECTRO MOTIVE MFG. CO, INC. 


= == an al 
j — = eee _ 


Total Insulation Resistance - Megohms. 


K CERAMIC CASED PAPER DIELECTRIC CAPACITORS — 


* More than 60 million of these capacitors have been used by nationally known 
radio and television manufacturers with no reported field failures. These ceramic 
capacitors are available in 200, 400, 600 and 1000 working voltage ratings. 


Write for sample and catalog Py aj 
Jabbers and Distributors are re- on your firm's letterhead. Maan 
quested to write for information 
to Arco Electronics, Inc., 103 lLa- 
fayette St., New York, N. Y. ee - nev 
MOLDED MICA MICA TRIMMER 


CAPACITORS 


Foreign Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn. 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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.. 1088 foot suyed tower 
designed for triple service 


With their new Blaw-Knox tower, and operating on channel 5 
to full maximum power of 100,000 watts, WMCT in Memphis, 
Tennessee, has increased their coverage 100°%. 

The 1088 foot tower is a triangular guyed type with insulated 
base and sectionalizing insulators at the 640 foot level. 

This special design tower does triple duty. The lower part 
is used as an AM radiator for WMC. In the portion above the 
insulator and just below the top is mounted an 8-bay FM 
antenna for WMCF. On top of the tower is a 6-bay super 
turnstile antenna for television station WMCT. 


In addition to this main tower, they use three Blaw-Knox 
self-supporting 315 foot towers in nighttime directional oper- 
ation . . . plus a 310 foot guyed tower for an auxiliary. So at 
this one station they have a total of five Blaw-Knox towers. 


This unusual installation is typical of how we are prepared to 
cooperate with you on any antenna tower problem you may have. 


For more information on the many types of Blaw-Knox 
Antenna Towers, simply write for your copy of Bulletin No. 
2417. Or, for prompt service send us your inquiry, specifying 
height of tower and type of antenna. 


BLAW-KNOX COMPANY 
BLAW-KNOX EQUIPMENT DIVISION » TOWER DEPARTMENT 
PITTSBURGH 38, PENNSYLVANIA 


Guyed and self-supporting types—for AM * FM + TV * microwave * communications * radar 


oo ee ea 


v Dutibultd ty 
GraybaR 


Looking skyward, note the solid 
round corner legs and the 
double laced structural angle 
bracing. Insert shows the triple 
unit compression cone base 
insulator. 


complete testing with one 


convenient 
unit... 


Kearfott 


MICROWAVE 
TESTING 
EQUIPMENT 


Combined in this equipment are means to measure 
power...observe transmitter spectra distribution 
...measure frequency and supply artificial sig- 
nals. You can analyze bandwidth characteristics. 
A self-contained square wave generator aids in 
making standing wave measurements. One port- 
able unit does all—on the bench or in the field— 
efficiently and at much lower first cost than with 
separate instruments. 


Quick function selection—merely flick the front 
panel switch to the function desired. Controls are 
grouped for easy operation by personnel with 
minimum training. After initial warm-up, any 
function is immediately available for use. 


Unitized construction—each test section is 
mounted on a separate plug-in sub-chassis. For 
unusual applications, special 

units can be provided which are 

interchangeable with standard ! 
sections. Service and mainte- . 
nance is simple and quick. L 


Write for 
complete description 
and specifications. 


WESTERN 
MFG. DIV. 


FEATURES: 


SIGNAL GENERATOR: CW, Square 
Wave, FM or pulse mod. RF, 8.5 


to 10 KMC 


POWER MONITOR: Measures aver- 
age power of signals from 8.5 to 
10 KMC, Accuracy +2 db of full 


range. 


WAVEMETER: Reaction cavity 
wavemeter, 8.5 to 10 KMC, ac- 
curate to 0.03% at standard 
temperature and humidity. 


SPECTRUM ANALYZER: 8.5 to 10 
KMC displayed on 3” CRT, | F 
bandwidth of 15 kc for optimum 


pulse rendition. 


SIZE: 


18” x11” x 14” 


WEIGHT: 45 Ibs. 


Car ott COMPANY, INC. - VAN NUYS, CALIF, 


Sales Offices Eastern Office: 1378 Main Ave., Clifton, N.J. 


Midwest Office: 188 W. Randolph St., Chicago, III. 
South Central Office: 6115 Denton Dr., Dallas, Texas 
Western Area Office: 253 N. Vinedo Ave., Pasadena, Calif. 


A GENERAL PRECISION EQUIPMENT CORP. SUBSIDIARY 


For product information, use inquiry card on last page. 


| 
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As We Go to Press .... 


New Audio Felts 


Three new applications of felt de 
signed to provide major improve. 
ments in the acoustics of high fidel.- 
ity audio systems have been an- 
nounced by the American Fel 
Company of Glenville, Conn. The 
new products are: Acoustical Fel: 
for dampening speaker chambers 
Latex Impregnated Felt for float- 
mounting record players and turn- 
tables; and “Acousti-Pad” to be 
used as a supplemental pad for rec- 
ord players and changers. 

Acoustical Felt for effectively con- 
trolling unwanted sounds in high 
fidelity audio systems is a new usé 
for an old established product 
Known as “K” Felt, it has long been 
in use as acoustical insulation in 
airplanes. Now it is planned to util- 
ize felt’s damping qualities for im- 


proving acoustical enclosures or 


Closeup 
pregnated felt on 


showing application of latex im- 


motorboard for  float- 
players and_ turntables 


mounting record 
chambers of high fidelity loud 
speakers. Acoustical Felt (moth- 
proofed and flame-resistant) will be 
available in 10 yd. rolls, 1 yd. wide 
and 3% in. thick. Price is $6.00 a yd. 

Latex Impregnated Felt, a felt 
strip with die-cut crescent arches, 
shock mounts record players and 
turntables, to eliminate vibration 
and to reduce feed back. This will 
be available in % x % in. cut strips 
at a list of 45¢ a foot or in cartons 
containing 100 feet (20 five-foot 
lengths) at $45.00 per carton. 

“Acousti-Pad” is a micro-porous 
rubber material resembling felted 
rubber. It is said to improve tone 
quality thru better stylus tracking, 
reduce vibration and feed back, re- 
duce stylus noise on poor recordings, 
and reduce rumble and turntable 
noise. It also cushions record fall on 
changers. “Acousti-Pads” for an 8 
in. turntable will list for $2.00, for 
10 in. turntable $2.25, and for 12 in. 
turntables at $2.50. Pads for 17 in. 
transcription tables will retail at 
$5.00 each. Ingalls Electronics Co., 
30 West Putnam Ave., Greenwich, 
Conn. is national distributor. 
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TORKRITE TUBING 
in foreground, en- 
larged to show detail 


IMPROVED 
FOR OUTSTANDING PERFORMANCE 
AND APPLICATION 


TORKRITE 
POSSESSES MANY 
ADVANTAGES 


Torkrite affords unmatched recycling ability. 
After a maximum diameter core has been re- 
cycled in a given form a reasonable number of 
times, a minimum diameter core can be inserted 


and measured at 1” oz. approximately. 


Torkrite has no hole or perforation through the 
tube wall. This eliminates the possibility of ce- 


ment leakage locking the core or cores. 


Torkrite permits use of lower torque as it is 


completely free of stripping pressure. 

With Torkrite, torque does not increase after 
winding, as the heavier wall acts to prevent 
collapse and core bind. 

Improved new Torkrite is now available in vari- 
ous diameter tubes. Lengths from 3/4” to 3 1/8” 


are made to fit 8-32, 10-32, 1/4-28 and 5/16- 


24 cores. 


x 2 &® 


Fast, Dependable Delivery at all times. 


xr © #8 
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Cc EEVELEPT CE 


LAMINATED PAPER BASE PHENOLIC TUBING 


In seven specific grades, Clevelite is one of the finest and most 
complete lines of tubing available to the electronic and electrical 
industries. 


Grade Application 
Grade E .Improved post-cure fabrication and stapling 
Grade EX . Special grade for TV yoke sleeves 
Grade EE .Improved general purpose 
Grade EEX ...Superior electrical and moisture absorption 
properties 


Grade EEE . Critical electrical and high voltage application 

Grade XAX .Special grade for government phenolic speci- 
fications 

Grade SLF .Special for very thin wall tubing having less 


than .010 wall 


High performance factors, uniformity and inherent ability to hold 
to close tolerances, make Clevelite outstanding for Coil Forms, 
Collars, Bushings, Spacers and Cores. 


Competent Research and Engineering facilities are always avail- 
able to aid in solving those tough and stubborn design and 
fabrication problems. May we help you? 


WHY PAY MORE? For Good Quality . . . call CLEVELAND! 


WeCLEVELAND C 


6201 BARBERTON AVE. CLEVELAND 2, OHI! 


ONTAINERG 
o 
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc, Ogdensburg, N. Y., Jomesburg, N. J. 


ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA RT. MURRAY, 604 CENTRAL AVE. EAST ORANGE, N. J. : 
NEW ENGLAND 8 S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
WEST COAST IRV. M COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


For product in ormation, use inquiry card on last page 
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Styro lex Coaxial Cable 


FIRST CHOICE AGAIN FOR 


\ACOM Ing 


W 
5 CHA NNEL 


LYCOMING TELEVISION CORPORATION “""e0 
1426 WEST SOUTHERN AVENUE 
SOUTH WILLIAMSPORT. Pa. 


AR 27 9 36 AH sy 


P P00. p Co; 
April 26, 1954 NEW Yor, one. 
ICE 


Phelps-Dodge Copper Products Corporation 
40 Wall Street 
New York 5, New York 


Attention: Mr, Lemmle 


: Dear Mr. Lemmle: ‘far superior’ 
Now that we have used and become acquainted with your Styrofle 
cable, we wish to express our complete satisfaction. It has 
fulfilled many of the desired properties which we have f 
lacking in other types of coaxial cable. 


We now have approximately four miles of Styroflex 
line into our Montoursville installation. Its 

a has made this portion of our system far superior to the re- 

* mainder of our layout. Our experience with coaxial cable in 

the past made us dubious about your attenuation claims, and so . 

‘ we allowed ourselves quite a large reserve on our repeater ‘extremely stable 

‘ amplifiers. Upon installation, we found this to be completely ‘ 

+ unnecessary. Our Styroflex cable differed from your speci- with temperature 
fications only by negligible amounts. However, the one factor 
which to us has become most important, is that we-—Pim your 
cable to be extremely stable with temperature variations; 
something completely lacking in other types of coaxial.cable 
which we have used. Briefly, in passing, we should also like 
to note that its frequency response is extremely good,—and 
that it is favorable to construction, Aithough we have used 
Styroflex for a short period of time,_our investigation bears 
out your claims as to its usable life. 


variations” 


‘frequency response 
is extremely good” 


As you gathered from the above, we~are extremely pleased 


ot 
with our Styroflex installation, FeeI-free to call upon us ’ ; si 
for recommendation at any time you desire. 
‘favorable to 
Sincerely yours, 


construction” 


LYCOMING TELE ION CORPORATIO 


eonard D, Eckér 


Chief Engineer ‘*bears out 


LDE/A jt your claims as to 


its usable life"’ 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5,.N.Y. 
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ARMED FORCES 


is our most important 
Business! 


LORAL has delivered annually 
many millions of dollars worth of 


ELECTRONIC and ELECTRO-MECHANICAL 
MILITARY EQUIPMENT™ 


designed, developed, manufactured 


see e in the (he / 


. 


vv e¢ e on pa Sa/ 


WME. 


Including 
* AIRBORNE NAVIGATIONAL EQUIPMENT 
* COMMUNICATION SYSTEMS 

RADAR EQUIPMENT 


wt * TEST EQUIPMENT 
| ST EQ 


ve e s the Sond! 


@ Write Dept. T-954 for Facilities Brochure 


nao Pd ci zERE at | 


"te Gow sas 


ELECTRONICS CORPORATION 


od 
Suyp tink of Inleguly 794 EAST 140th STREET : NEW YORK 54, N. Y. 
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WESTON 980 LINE 


TV TEST EQUIPMENT 


In the new 980 Line, WESTON offers TV technicians not only a group 
of superior, up-to-the-minute instruments, but a new, greatly simplified 
and time-saving method of TY receiver alignment as well. 
The instruments in this line represent a completely new approach in 
test equipment design and operation . . . instruments that set entirely 
new standards in performance ...in operating simplicity ...in value! 
In the new simplified method of alignment which they provide, it is 
no longer necessary to connect the calibrator to the receiver. This sim- 
plified hook-up eliminates the spurious markers and receiver oscilla- 
tions encountered with conventional hook-ups. Further, there is no 
disappearance of markers at trap resonant frequencies. And there are 
‘many other advantages, too; all enabling you to do a better alignment 
job, in one-half the usual time, and at far higher profit. 
980 Line instruments are available to TV technicians through lead- 
ing distributors. Literature giving complete information gladly sent on 
request. Return the coupon today. 


moDEL 985 
CALIBRATOR 


-a time-saving instrument for TV shop, engineering labo- 
-atory, and industrial alignment applications. Negative and 
ositive Z-axis markers are provided for wave-form pattern 
inalysis. Extremely useful for making linearity adjustments, 
alibrating signal generators, and determining signals of un- 
cnown frequencies. Generated markers are visible even at 
ound trap frequencies. Generated frequencies are fundamen- 
als... not harmonics. Simultaneous multiple marker insertion 

.no ) distortion of response curve... fewer connections to TV 
eceiver. 


mopEL 984 
SWEEP 
GENERATOR 


—for efficient trouble shoot- 
ing and lab practice in prob- 
lems of sound and video IF 
circuits, associated trap cir- 
cuits, TV tuners, video 
amplifiers and all-purpose 
visual alignment. RF OUTPUT: Frequency modulated signal, 
TV channels 2 to 13 inclusive, complete FM coverage available 
by means of two preset selector positions. FREQUENCIES 
ARE FUNDAMENTALS OF THE OSCILLATOR FRE- 
QUENCY. IF/VIDEO OUTPUT: Frequency modulated sig- 
nals ranging to 50 megacycles, continuous tuning, signals free 
from harmonics. SWEEP WIDTH: Full 10 megacycles on all 
channels. OUTPUT VOLTAGE (RMS): 0.1 Volt, sweep is 
linear. Output is essentially flat. 


mopEL 982 
VACUUM TUBE 
VOLTMETER 


—a self-contained, battery 
operated Vacuum Tube Volt- 
meter, particularly adapta- 
ble to the Radio-TV servic- 
ing industry where the requirements of peak to peak measure- 
ments of a-c voltages exclude the use of conventional meters. 
Makes possible quantitative measurement of all complex wave 
form voltages utilized in video, sync and deflection circuits with 
no a-c line interference in critical measurements. Battery opera- 
tion affords complete isolation from spurious response due to 
stray a-c fields and circulating ground currents. Circuit loading 
on peak to peak measurements eliminated. 


mopEL 983 
OSCILLOSCOPE 


—a high gain, wide band os- 
cilloscope. Band width of 4.5 
megacycles allows accurate 
display of video frequencies, 
including pulse wave forms 
and color synchronizing 
bursts. High sensitivity of 17 
millivolts per inch makes it 
ideal for setting resonant 
traps, as a general null indicator, signal tracing in low level 
stages, phase measurements as well as for sweep frequency 
visual alignment of TV receivers. Has provisions for in- 
ternal calibration, internal phased sine wave, and Z-axis 
intensity modulation. Reversal of polarity of both horizon- 
tal and vertical signals accomplished by means of toggle 
switching. Identical vertical and horizontal amplifiers . . . 
direct coupling used throughout. 


mopeL 981 


PROPORTIONAL 
MUTUAL CONDUCTANCE 


TUBECHECKER 


—provides meter measure- 
ment of leakage resistance 
as high as 5 megohms be- 
tween tube elements... 
nine single circuit, twelve 
position selector switches 
protect against obsolescence 
. . . three toggle switches 
make it possible to check and compare sections of twin- 
section tubes at only one setting of selector switch. Trans- 
conductance measurements high as 30,000 micromhos with 
filtered d-c plate, screen grid, and control grid potentials. 
Precision voltage divider network and switch provides sig- 
nal voltages of 0.65, 1.3, 2.6, and 5.2 volts peak to peak at 
a frequency of 5000 cycles. Tubes checked more closely to 
circuit operating conditions. Better Gm accuracy obtained. 


mopeL 980 
ANALYZER 


—highly versatile, accurate and rug- 
ged volt-ohm-milliammeter with a 
combination of functional ranges 
which provide a wide range of test 
measurement applications in the electronic field. D-c sensi- 
tivity of 20,000 ohms/volt, a-c sensitivity 1000 ohms/volt. 
Accufacy 2% d-c, 3% a-c. Range and functional switching 
greatly simplified by use of a single dial for all ranges and 
functions. 


WESTON Electrical Instrument Corporation 
614 Frelinghuysen Ave., Newark 5, N. J. 


Send copy of bulletin TT 


Address 


Admiral 
M &% 4 mdwox 


GREAT NAMES IN COMMUNICATIONS... 


RELY ON “Yjfidland CRYSTALS 


These companies—and many others in leadership position 
in the field—depend on Midland crystals for completely 


reliable frequency control in their products. 


THAT FACT IN ITSELF is testimonial enough to the kind 
of performance Midland Quality Control has built into 


millions of crystals for every communications use. 


Whatoven lal mud, comentional or hi pecralined 
eae inane mm 


3155 Fiberglas Road, Kansas City, Kansas 


WORLD‘'S LARGEST PRODUCER OF QUARTZ CRYSTALS 


MANUFACTURING COMPANY, INC. 


30 For product information, use inquiry card on last page. 
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A REED IS A REED IS A REED... if it's recorded on 


Soundcraft magnetic recording tape 


A reed is never 

a flute ... ora flue 

el pipe. So, to be sure of 

capturing all the haunting 
brilliance of reed instruments 

ind the full range of sounds of the entire 

wrchestra 
Why? 


always use Soundcraft Tapes! 


Because Soundcraft Tapes, and only 
Soundcraft Tapes, combine: 


® Constant depth oxide for uniform middle- 
ind low-frequency response. 


® Micro-Polished* coating, a patented 
Soundcraft process that eliminates unnec- 
essary head wear and gives uniform high- 
frequency response right from the start. 


® Pre-Coated adhesive applied directly to 
base—firmly anchors the oxide in place 

® Surface-lubrication on both sides! No fric- 
tion, no chatter, no squeal. 

®@ Chemical balance throughout to prevent 
cupping, curling, peeling, chipping. 

® Uniform output of 
tl, db. reel-to-reel. 


4 db. within a reel, 


SOUNDCRAFT TAPES FOR 
EVERY PURPOSE 
Soundcraft Tape for all high-fidelity record- 
ing. 
Soundcraft Professional Tape for radio, TV 
and recording studios. Splice-free up to 2400 
feet. Standard or professional hubs. 


Soundcraft LIFETIME" Tape for priceless re 
cordings. For rigorous use. For perfect pro- 
gram timing. It’s on a base of DuPont 
“Mylar” Polyester Plastic. A third as strong 
as steel. Store it anywhere. Guaranteed for a 
lifetime. 

Get the Soundcraft Recording Tape you 
need today. Your dealer has it. 


REEVES 


SOUNDCRAFT 


CORP. Dept. N-9 
10 East 52nd St., N. Y. 22, N. Y. 


LIFETIME 
#ASMETIC BECORDING 


FOR EVERY SOUND REASON 


THE WORLD'S FINEST TAPES...VET THEY COST NO MORE 


NO GUESSWORK 


with a 
DIRECT READING 


HYCON 


VTVM 


MODEL 615 


ILLUMINATED DECIMAL POINT 
AND POLARITY SIGN 


$374.50 


| The Model 615 VTVM is a precision instrument — 
| functional in design .. . professional in appearance. 
The direct-reading digital display eliminates most 
interpolation error — shortens costly “learning | 
curve” in factory and assembly line inspection. 
Other features — never before offered in an 
instrument of comparable price — include 1% 
accuracy (DC and ohms), and / millivolt 
sensitivity. Inspect the Model 615 at your Electronic 
Parts Jobber’s. You'll agree the new standard is 
Hycon ...“*where accuracy counts.” 


* 12 RANGES: AC, DC, OHMS * AC FREQUENCY RESPONSE 
TO 250 MC (with auxiliary probes) *« OVERLOAD PROTECTION 
¢ LIGHTWEIGHT, STURDY STEEL CASE * PROVISIONS 
FOR BENCH STACKING 


The Model 615 VTVM is one of a matching set of 
precision test instruments, which includes the 
Model 617 Oscilloscope (designed for color TV) 
and the Model 614 Standard VI VM. 


Service facilities in your area. 


Mfg. Company 
2961 EAST COLORADO STREET PASADENA 8, CALIFORNIA 


“Where Accuracy Counts” 
| 
| 


INDUSTRY, « 
NEWS “@: 


Robert A. Gingrich has been namec 
asst. secretary and asst. treasurer of 
Hoffman Radio Corp., TV Div., Los An- 
geles. Other top-level appointments 
were Joseph S. McGee, to the newly- 
created position of asst. secretary of 
Hoffman Laboratories Inc., and R. W 
Westerfield as director of purchasing 
for the TV division. Mr. Westerfield 
had previously been associated with the 
Hallicrafters Co., as special assistant tc 
the president, Wm. Halligan. He will 
now be in charge of all TV and radic 
procurement at Hoffman. 


T. R. Dreyer has been appointed di- 
visional vice-pres. and general manager 
of American Machine & Foundry Co.’s 
manufacturing division, in charge of the 
five AMF plants in Buffalo, Boston, 
Brooklyn, N.Y., Glen Rock, Pa., and 
New Haven, Conn. 


T. R. Dreyer D. C. Burnham 


Donald C. Burnham has joined the 
Westinghouse Electric Corp. as vice- 
pres. in charge of manufacturing, suc- 
ceeding T. I. Phillips, who is retiring 
after 39 years of service. Mr. Burnham, 
prior to this appointment, was manufac- 
turing manager of the Oldsmobile Div. 
of General Motors. 


Harry W. Houck has been elected 
president of Measurements Corp., sub- 
sidiary of Thomas A. Edison, Inc. Mr. 
Houck joined Measurements’ Corp. 
shortly after its formation in 1939. The 
company currently produces standard 
signal generators and other testing 
equipment. 


B. B. Countryman was named vice- 
president, purchasing division, at Min- 
nesota Mining and Mfg. Co., St. Paul, 
Minnesota. He has been director of 
purchases since 1942, and is a former 
director and vice-pres. of the National 
Assoc. of Purchasing Agents. The com- 
pany also announced the appointment 
of I. R. Hansen to the position of assist- 
ant treasurer. 


Dominick J. Capano has been elected 
vice-pres. of S.O.S. Cinema Supply 
Corp., in charge of TV Studio and film 
production sales. Another recent pro- 
motion is that of William H. Allen to 
the position of production manager. 

(Continued on page 34) 
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— 


EE 


(2-watt) 


\ 
ae le TYPE BC-25 


(1-watt) 


TYPE BC-20 
('/2-watt) 


Shallcross Borohm resistors are unusually stable, accu- 
rate, and long-lived as a result of Shallcross’ basic re- 
search on carbon films and manufacturing processes. 
Complete control of the quality and distribution of the 


STABLE — typicat average change boro-carbon film on specially formulated ceramic rods 
assures minimum film variation within each unit, as 
after 1000 hours load life test 0.2 %. well as from unit to unit. 
Automatic machine handling of resistors throughout 
ACCURATE — within 1, 2, 5% on ee deposition process prevents epemianion: 
igid automatic control of ‘rod and gas temperatures 
all standard types. during deposition eliminates soot formation in the car- 
bon film. Resistance for a given size rod is therefore 
LOW T E . both predictable and reproducible. — 
-U. — 200 p.p.m. per "C Borohm resistors have negligible voltage coefficient, 
above 20K. consistent temperature coefficient, and stability proven 
100 p.p.m. per °C below 20K. by temperature cycling, moisture resistance, and load life 
tests. 
For detailed information as to sizes, styles, ratings, 
RUGGED — epoxy resin coating re- and performance test data results write for the new | 
mains elastic, cannot crack or chip. Shallcross Engineering Bulletin L-33. 
| 
1929—Our 25th year—1954 | 


SHALLCROSS MANUFACTURING COMPANY 518 PUSEY AVE. 


Representatives in principal U. S. cities, Toronto, Canada, and Vancouver, B. C. COLLINGDALE, PENNA. 


Do You Need This 


: CA PACITY = 


TO PRODUCE FINISHED WIRE LEADS 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 


both ends. Leads are finished com- 


plete and collected in one fast, 


automatic cycle. 


This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 614 in. at one end and 814 in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


@ measured and cut in 2'2 
to 45-ft. lengths? 


ARIOS 


34 For product information, use inquiry card on last page. 


@ insulation stripped one or 
both ends to 8/2 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


tained without cutting strands or 
nicking solid wire. Insulation 
may be stripped from 2 in. up to 
82 in. at one end and 6) in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 
SJ appliance cords. 
Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 


story—write now 
for Bulletin 40 
on the Artos 
Model CS-10. 


Milwaukee 46, Wis. 


INDUSTRY, 


4 
| 


NEWS “@: 


(Continued from page 32) 

Walter J. Maytham, Pacific Coast re- 
gional manager for the Westinghouse 
Elec. Corp., was recently elected a vice- 
president of the firm. Similar distinc- 
tions went to Dale McFeatters, of 
Pittsburgh, Pa., director of information 
services for the corporation and Otis O. 
Rae, of Atlanta, Ga., southeastern re- 
gional manager of the apparatus divi- 
sions. E. V. Huggins, vice-pres. for cor- 
porate affairs, has been named secretary 
of the corporation. 


Robert J. Brown has been appointed 
manager of sales at G.E.’s Heavy Mili- 
tary Electronic Equipment Dept., Syra- 
cuse, N.Y. Other appointments were 
Peter J. Schenk, manager of marketing 
research and product planning; Paul J. 
Fritschel, manager of product service; 
and Fred Gangberg, manager of mar- 
keting administration. 


H. Jacobs 


R. J. Brown 


Herbert Jacobs is the new general 
manager of Jerrold Electronics Corp., 
Philadelphia, manufacturer of master 
antenna systems. He will co-ordinate all 
departments in the Phila. plant and the 
seven affiliate companies. 


Don Larson was recently named to 
the post of general manager of the West 
Coast Electronic Manufacturers’ Asso- 
ciation, a newly-created post established 
to meet the increasing need for coordi- 
nation of the activities of the 165 mem- 
ber companies. 


Wayne Graham has been named West 
Coast divisional sales manager for the 
Reeves Soundcraft Corp., manufac- 
turers of magnetic recording tape and 
equipment. He will maintain offices at 
1429 N. Vista St., Hollywood 46. 


Arthur C. Treece has been appointed 
manager-marketing of GE’s Laminated 
and Insulating Products Dept., Coshoc- 
ton, Ohio. He has been with GE since 
1922. 


A. J. Kendrick, formerly of RCA 
Victor, has been named eastern man- 
ager of the commercial music division 
of Magnecord Inc., with offices in the 
RCA building, 630 Fifth Ave., New 
York. 

(Continued on page 38) 
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Type 


ee 
oe 
ise fae 
~t Type 1100-A 
of Primary Frequency Standard 
on 
0. .. . Supplies standard frequencies rang- 
e- ng from one pulse per second to several 
vi- megacycles . . . accurate to % part in 
r= 100 million over short periods. 
ry ; ; 
it consists (A) of a 100-kc os- 
cillator, with temperature-con- 
ed trolled quartz bar, multivibrator 
li- units for 100 kc, 10 kc, 1 ke and 
‘a- 100 cycles, an ac operated 
re power supply and a Syncronom- 
ng eter. The Syncronometer’s micro- © 
J. dial arrangement permits accu- \% 
rate comparison against standard 


time signals. 


Standard Frequencies 


Type 1105-A 


Frequency Measuring Equipment 


directly measures unknown fre- 


quencies to 100 megacycles by 


comparison against one of the 


hundreds of standard frequen- 
cies supplied by the Primary 
Frequency Standard . . . meas- 
urement accuracy is +0.1 cycles 
after standardization . . . better 
than J part in 100 million at 
higher frequencies. 


This equipment consists of: 
Three transfer units (B) each con- 
taining a heterodyne frequency 
meter and tuned detector for 
accurately locating the unknown 
in terms of one of the 10-kc 
standard-frequency harmonics. 
The first three or four significant 
figures in the unknown are de- 
termined in this way. 

The Interpolation Oscillator (C) 
measures the audio-frequency 
difference between the unknown 
and a standard 10-kc harmonic, 
— the last four figures. 

or example, this combined 
equipment will measure a fre- 
quency such as 19,765,839 cycles 
to +2 cycles, direct reading, or 
+0.1 cycles after standardiza- 
tion. 

The Control Panel (D) provides a 
centralized unit for quickly and 
conveniently interconnecting all 


ral the other elements. 
Ps The Comparison Oscilloscope (£) 
ter aids in making interpolations, or 
all in checking calibrations with 
he high accuracy. 
A speaker (F) mounted on a relay 
rack is provided for audible 
m monitoring of beat tones. 
est 
30- , 
ed Type 1100-AP Primary Frequency Standard ...... $2390.00 
ji- Type 1105-A Frequency Measuring Equipment . . . . $4480.00 
m- Prices shown are net, f.o.b. Cambridge or W. Concord, Mass. 
This equipment is the most accurate, commercially-available 
“a frequency measuring system obtainable. It supplies usable frequencies of high, known 
c= accuracy over an extremely wide range. It incorporates many operating conveniences, 
nd ; . : ag “a 
- and requires little attention or maintenance. 
ted ~, Ps , . ar ~ 
fed Since 1915 Manufacturers of Electronic Apparatus for Science and Industry 
C= 
ice ® 
G EN ERAL RAD | 0 Company ADMITTANCE METERS MODULATION METERS SIGNAL GENERATORS 
CA AMPLIFIERS MOTOR CONTROLS SOUND & VIBRATION METERS 
in- : COAXIAL ELEMENTS NULL DETECTORS STROBSCOPES 
“A 275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. tee pinndienqeimwnd pcp ss ts salidiainetiaae decibaniaate 
the ee FREQUENCY MEASURING PARTS & ACCESSORIES U-H-F MEASURING EQUIPMENT 
i 90 West Street NEW YORK 6 APPARATUS POLARISCOPES UNIT INSTRUMENTS 
ew 8055 13th St., Silver Spring, Md. WASHINGTON, D.C FREQUENCY STANDARDS PRECISION CAPACITORS VARIACS® 
920 S. Michigan Avenue CHICAGO 5 IMPEDANCE BRIDGES PULSE GENERATORS V-T VOLTMETERS 
LIGHT METERS R-L-C DECADES WAVE ANALYZERS 


1000 N. Seward Street LOS ANGELES 38 


MEGOHMMETERS R-L-C STANDARDS 


WAVE FILTERS 


3AL5 


(Prototype—6AL5) 
Heoter Volts 3.15 


(Prototype—6AF4) 
Heater Volts 2.35 
Heater Current 0.6 A Heater Current 0.6 A. Heoter Current 0.6 A Heater Current 0.6 A 


TUNG-SOL IU 


3AV6. 
(Prototype—6AV6) 
Heater Volts 3.15 


(Prototype—6AU6) 
Heater Volts 3.15 


4BQ7A 
(Prototype —é6BQ7A) 
Heater Volts 4.2 
Heater Current 06A 


4BZ7 

(Prototype —6BZ7) 
Heater Volts 4.2 
Heater Current 0.6 A 


5AN8 

(Prototype —6AN8) 
Heater Volts 4.7 
Heater Current 0.6 A 


5AS8 
(Prototype——6AS8) 
Heater Volts 4.7 
Heater Current 0.6 A 


578 
(Prototype——-678) 
Heater Volts 4.7 
Heater Current 0.6 A 


5U8 

(Prototype -—6U8) 
Heater Volts 4,7 
Heater Current 0.6 A 


*Using heaters parallel 
connected 


(Prototype—-6BCS5) 
Heater Volts 3.15 


¥ 


3CB6 
(Prototype—6CB6! 
Heater Volts 3.15 
Heater Current 0.6 A Heater Current 0.6A Heater Current 0.6 A 


(Prototype—6BE6) 
Heater Volts 3.15 


» +. designed and engineered 
to highest performance 
requirements 


These are the new Tung-Sol Receiving 
Tubes for television sets having all of 
the heaters series-connected across 
the power line. Thermal characteristics 
of all the heaters are controlled so 
that heater voltage surges during the 
warm-up cycle are minimized, provided 
of course, that these tubes are used 
with other types similarly controlled. 


Heater ratings are based on 600 milli- 
amperes of current with the heater volt- 
age adjusted for the same power as in 
the prototype. All other characteristics 
and ratings are identical to those of the 
prototype. Use of these tubes provides 
completely satisfactory receiver char- 
acteristics during warm-up. 


All of the statistical quality centrol 
methods which make the performance 
of Tung-Sol tubes so outstanding, are 
utilized in the manufacture of these new 
types. In performance, uniformity and 
dependability they will be found fully 
reliable. For more detailed information, 
write Commercial Engineering Depart- 
ment, Tung-Sol Electric Inc., Newark 4, 
New Jersey. 

Sales Offices: Atlanta, Chicage, Columbus, 


Culver City (Los Angeles), Dallas, Denver, 
Detroit, Newark, Philadelphia, Seattle. 


af Tung-Sol All-Gloss Sealed 


Beam Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Purpose 
Electron Tubes and Semiconductor Products. 


SERIES STRING TV. SETS: 


tO.6A 


led 
ers, 
ose 


TUNG-SOL 


6AU7 12BQ6GT 
(Prototype—12AU7) (Prototype —6BQ6GT) 
Heater Volts 3.15* Heater Volts 1246 


Heater Current 0.46 A Heater Current 06 A 


6AX7 


(Prototype— |2AX7) 12BH7A 
Heater Volts 3 15* (Prototype—12BH7)} 
Heater Current 0.6 A Heater Volts 6.3* 


Heater Current O06 A 


6S4A 
(Prototype—6S4) 
Heater Volts 6.3 
Heater Current 0.6 A 


12L6GT 
(Prototype—2516GT) 
Heater Volts 12.6 

Heater Current 0.6 A 


12BY7A 


(Prototype— 128 Y7) 
Heater Volts 6.3* 


Heater Current 0.6 A 
| 


6SN7GTB 
(Prototype —6SN7GTAI 
Heater Volts 63 
Heater Current 0.6 A 


12AX4GTA 
(Prototype—=IZAK4GT)S. 
Heater Volts 12.6 

Heater Current 0.6 A 


12W6GT 
(Prototype—6VV6GT) ; 
Heater Volts 12.6 

Heater Current 0.6 A 


19AU4 
(Prototype—6AU4GT) 
Heater Volts 18.9 
Heater Current 0.6 A 


12B4A 

(Prototype—12B4} 
Heater Volts 6.3* 
Heater Current 0.6 A 


25CD6GA 
(Prototype—25CD4G) | 
Heater Volts 25 
Heater Current 0.6 A 


connected 


RADIO AND TY TUBES, DIAL LAMPS 


*Using heaters parallel | 


tanda 


~ 


“HLT 5008” 
120°C WIRE 


It pays to make CHESTER 
quality-engineered wire 
and cables your stand- 

-: ard for both commercial 
and military requirements, 
Every foot of conductor 
bearing the Chester label 
is laboratory tested 
and service-proven to 
perform as specified. 
Chester extra-strength 

_ plastic coatings are made 

\.  super-durable for longer life 
and smooth pliability assures 

r the easier working 

| qualities that speed 

[2 wiring production. 


re NEW CHESTER BULLETINS’ 
| ae Complete dato and 
specifications on 
quality conductors 

for all electronic 

re wires and cables will 

be supplied prompt- 

ly. Call or write, 

is today! 


d and Special 


-FOR EVERY 
ELECTRICAL 
AND 
ELECTRONIC 


For Dependable Wiring, 
Connaet It with Chester! 


F CHESTER caslLe CORP 


cues 7 € 8, 
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INDUS TRY, 
_,NEWS ° 


(Continued from page 34) 


James H. Carmine, executive v.p. at 
Philco Corp. for the past five years, has 
assumed the presidency of the firm. He 
succeeds William Balderston, who was 
elected chairman of the board following 
the announcement by James T. Buckley 
that he would decline re-election. 


J. H. Carmine K. Arnett 


Keeton Arnett was recently named 
v.p. for administration at Allen B. Du- 
Mont Laboratories, Inc. 


Peter J. Jensen has been named man- 
ager of manufacturing at Carboloy 
Dept. of G. E., Detroit, Mich. 


James D. Helm, sales manager of 
special accounts at G.E., Syracuse, N.Y., 
has also been named sales manager for 
mobile communications equipment. 


John R. Crawford has been named 
sales manager of the Components Divi- 
sion at Servomechanisms, Inc., Garden 


City, N.Y. 


William R. Sears has been appointed 
Pacific coast manager of sales promo- 
tion and publicity for Sylvania Electric 
Products Inc. His offices are at 215 
Market St., San Francisco. The N.Y. 
office of Syivania announces the ap- 
pointments of John C. Taylor, as mer- 
chandising supervisor for the Equip- 
ment Picture Tube Sales Dept., and 
Carroll L. Hasler as supervisor of sales 
administration in the Electronic Prod- 
ucts Sales Division. 


Edward A. King Jr. has succeeded J. 
Walton Colvin as manager of govern- 
ment sales at the Bendix Radio Div. of 
Bendix Aviation Corp. Mr. Colvin is 
now marketing manager of the firm. 


Lawrence J. Straw is the new gener- 
al sales manager of the Standard Piezo 
Co., Carlisle, Pa., crystal manufacturers. 


Henry G. Baker will serve as v.p 
and general mgr. of the new RCA Vic- 
tor Television Division. James M. 
Toney, former director of distribution, 
becomes general mgr., and Louis J. 
Collins, sales mgr., of the newly- 
created RCA Victor Radio and Victrola 
Div. 

(Continued on page 158) 
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Ruggedized X Band local 
oscillator reflex klystrons 


Ruggedized Eimac 1KOISXA 
and 1K013XG reflex klystrons 


Reitsnie X band performance through the VAST* punish- 
ment of airborne environment plus the features of single 
adjustment tuning and rapid production are offered only in 


Eimac 1K015XA and 1K015XG local oscillator reflex klystrons. 


*VIBRATION—withstands 10G’s of continuous vibration. 


* ALTITUDE —arc-guard protection of leads eliminates possibility 


of flash-over at extremely high altitudes. 


*SHOCK—withstands 100G’s of impact shock, 


* TEMPERATURE — maintains frequency stability through a 


temperature variation of —20° to 80°C. 


EITEL-McCULLOUGH, INC. 


SAN BRUNO - CALIFORNIA 


IKOL5XA- coaxial output 
IKOI5XG- waveguide outpt 


TYPICAL OPERATION 
, (with flat load) 
IKOISXA and IKOISXG KLYSTRONS 
MODE 73/4 53/4 
D-C Resonator Voltage 250 300 
D-C Cathode Current 36 47 
D-C Repeller Voltage —65 —170 
Power Output 30 100 
Frequency 9000 9000 
Electronic Tuning Range 55 40 


RAPID PRODUCTION— simplified design permits rapid, low 


cost production. 

c aes 
RELIABLE PERFORMANCE — 25 to 100 milliwatts power 
output from 8400 to 9600mc with low power consumption—plus 
assurance of uncompromising Eimac quality proved through 20 
years of electron-power tube design-and manufacture. 


SINGLE TUNING — one-adjustment tuning without the use of 


lock nuts. 


@For further information about the 1IKOIS5XA, 
1K0O15XG or any of the complete line of 
Eimac klystrons, including high power UHF-TV 
amplifiers, contact our Technical Services department. | 


e 


THE WORLD'S 
LARGEST MANUFACTURER OF 


all 
“HLT 500B” 
120°C WIRE 


CHESTER 
joladlicoud -olasliesle 
WIRES & CABLES 


It pays to make CHESTER 
quality-engineered wire 
and cables your stand- 

-: ard for both commercial 
and military requirements, 
Every foot of conductor 
bearing the Chester label 
is laboratory tested 
and service-proven to 
perform as specified. 
Chester extra-strength 
plastic coatings are made 

\.  super-durable for longer life 
and smooth pliability assures 

rm the easier working 

/: qualities that speed 

is wiring production. 


-FOR EVERY 
ELECTRICAL 
AND 
ELECTRONIC 


Complete data and 
specifications on 
quality conductors 
for all electronic 
rm wires and cables will 
be supplied prompt- 
ly. Call or write, 


Be NeW CHESTER BULLETINS’ 


ia today! 

3 = spect Ww ICATIO ONS says — 

“ s For Dependable Wiring, 

Connect It with Chester! 

CHESTER cas.e CORP 
54 
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_ INDUS TRY, ¢ 
NEWS ° 


(Continued from page 34) 


James H. Carmine, executive v.p. at 
Philco Corp. for the past five years, has 
assumed the presidency of the firm. He 
succeeds William Balderston, who was 
elected chairman of the board following 
the announcement by James T. Buckley 
that he would decline re-election. 


J. H. Carmine K. Arnett 


Keeton Arnett was recently named 
v.p. for administration at Allen B. Du- 
Mont Laboratories, Inc. 


Peter J. Jensen has been named man- 
ager of manufacturing at Carboloy 
Dept. of G. E., Detroit, Mich. 


James D. Helm, sales manager of 
special accounts at G.E., Syracuse, N.Y., 
has also been named sales manager for 
mobile communications equipment. 


John R. Crawford has been named 
sales manager of the Components Divi- 
sion at Servomechanisms, Inc., Garden 
City, N.Y. 


William R. Sears has been appointed 
Pacific coast manager of sales promo- 
tion and publicity for Sylvania Electric 
Products Inc. His offices are at 215 
Market St., San Francisco. The N.Y. 
office of Sylvania announces the ap- 
pointments of John C. Taylor, as mer- 
chandising supervisor for the Equip- 
ment Picture Tube Sales Dept., and 
Carroll L. Hasler as supervisor of sales 
administration in the Electronic Prod- 
ucts Sales Division. 


Edward A. King Jr. has succeeded J. 
Walton Colvin as manager of govern- 
ment sales at the Bendix Radio Div. of 
Bendix Aviation Corp. Mr. Colvin is 
now marketing manager of the firm. 


Lawrence J. Straw is the new gener- 
al sales manager of the Standard Piezo 
Co., Carlisle, Pa., crystal manufacturers. 


Henry G. Baker will serve as v.p. 
and general mgr. of the new RCA Vic- 
tor Television Division. James M. 
Toney, former director of distribution, 
becomes general mgr., and Louis J. 
Collins, sales mgr., of the newly- 
created RCA Victor Radio and Victrola 
Div. 

(Continued on page 158) 
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oscillator reflex klystrons 


Ruggedized Eimac 1KOISXA 
and 1K013XG reflex klystrons 


Dis. X band performance through the VAST* punish- 
ment of airborne environment plus the features of single 
adjustment tuning and rapid production are offered only in 


Eimac 1K015XA and 1K015XG local oscillator reflex klystrons. 


*VIBRATION—withstands 10G’s of continuous vibration. 


* ALTITUDE—arc-guard protection of leads eliminates possibility 


of flash-over at extremely high altitudes. 
*SHOCK—withstands 100G’s of impact shock. 


* TEMPERATURE — maintains frequency stability through a 


temperature variation of —20° to 80°C, 


| EITEL-McCULLOUGH, INC. 


SAN BRUNO - CALIFORNIA 


IKOL5XA> coaxial output 


Ruggedized X Band local §JKQIDY(.- waveguide outpu 


TYPICAL OPERATION 
; (with flat load) 
IKOISXA and IKOISXG KLYSTRONS 
MODE 7 3/4 53/4 
D-C Resonator Voltage 250 300 
D-C Cathode Current 36 47 
D-C Repeller Voltage —65 —170 
Power Output 30 100 
Frequency 9000 9000 
Electronic Tuning Range 55 40 


RAPID PRODUCTION —-simplified design permits rapid, low 
cost production. 

RELIABLE PERFORMANCE 25 to 100 milliwatts power ! 
output from 8400 to 9600me with low power consumption—plus 
assurance of uncompromising Eimac quality proved through 20 
years of electron-power tube design-and manufacture. 


SINGLE TUNING — one-adjustment tuning without the use of 


lock nuts. 


@For further information about the 1IKOISXA, 
1KO15XG or any of the complete line of 
Eimac klystrons, including high power UHF-TV 
amplifiers, contact our Technical Services department. ! 


THE WORLD'S 
LARGEST MANUFACTURER OF 


superior... 


including superb transmission of FCC-approved COLOR sicng 


HIGH POWER 


PERFORMANCE 9 5 
kw 


low band 


QUIET! Water-cooling of final anodes COMPACT! By actual comparison ECONOMICAL! Both aural and 


only assures extremely quiet operation — this transmitter requires 60% less space. visual amplifiers are identical — spare 
no noisy “wind-tunnel” roar. The aural and visual sections can be sep- parts are interchangeable. 

arated and subdivided for flexible layout 

arrangement. 


COMPARE 
THESE PRICE) TAGS: 


- 


ee re wo 
Lf ‘ * J 


SERIES 9000 (LOW BAND) 25 KW VHF TELEVISION TRANSMITTER 


40 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * September 1954 


T ne @ Single 4W20000A tetrode used in both aural and @ Compact design permits one-man tuning—quickly and 
visual amplifiers of 25 KW. Pair employed in aural easily. 

and visual amplifiers of 50 KW. 

. @ Simple broadband circuits require minimum tuning 


6: Répaiede Stltila bows emotion in both aural and Wit! #id of built-in wobbulator and band-pass indicator. 


visual amplifiers safeguard against cut-off due to pos- @ No external sideband filter required. Intermediate 


sible failure in either section. level modulation provides simpler attenuation. 
@ Exceeds FCC color specifications. @ No fuss in tube-changing! Tubes equipped with self- 


sealing quick-disconnect couplings. Tube-changing 


@ Low Driving Power! 25 KW Transmitter: only 500 agar 


watts. * @ Trouble-light system indicates and locates break- 
50 KW Transmitter: less than 5 KW. downs instantly. 


Add up all the features of the Du Mont 25KW/ 50KW transmitters and compare to other 
transmitters in this power class. You'll quickly discover that your best buy is Du Mont, from 
the initial cost view and on an operating cost basis. With a Du Mont installation, more of that 
high-power money will find its way into your pocket. | 


oU MONT 


WRITE ... for Bulletin describing in detail the new Du Mont 
25 KW (for Channels 2-6) or 50 KW (for Channels 7-13) 
Television Transmitters. 


TELEVISION TRANSMITTER DEPARTMENT 
ALLEN B. DU MONT LABORATORIES, INC. | 
CLIFTON, WN. J. 


and 
par 


COMPARE 
THESE PRICE TAGS 


a = a 


sp tet TS 
We ae: Riale 


SERIES 12000 (HIGH BAND) 50 KW VHF TELEVISION TRANSMITTER 


ARE YOU READY FOR 


Yuwunledl 


Core Performance? ; om 


“= TAPE WOUND CORES 


Are you ready for a revolutionary concept 


to meet your specifications, and sold at 


in the electrical and electronic industry— standard prices; 


these Cores mean truly 
the Magnetics, Inc. 


economical production of high permea- r 
bility magnetic devices in your plant. 


“Performance-Guar- 
antee”’ on Tape Wound Cores. Guaranteed 


| GET THE COMPLETE STORY 
TABLE A 0 


F A wealth of new and unusual material on Tape Wound Cores 
BASIC PHYSICAL CONSTANTS ie) | 


COMMON MAGNETIC MATERIALS 1 | is available to you in Catalog TWC-100, “Performance-Guaran- 
— = | teed Tape Wound Cores.” Tables A and B of the catalog, repro- 
- ty Curie Gram ; ales Maye 
es Resistnm. Point pe | duced on this page, present a striking illustration of material 
, Grain ensi 4 
Trade mf ¢° other Structure Gausses cm not to be found compiled together elsewhere. 
Name 0 972 
; 5 ou 1) ee , , ea : 
Hy Mu80 79 17 4Mo “random” basin 45 500 8 4 Data and descriptive details on high permeability materials . . . 
y ‘ ‘random D 0 8.2 ; a ‘ -e ‘ 
4g Alloy 48 “A oriented 15,900 a oa 7 65 factory core matching ... free engineering design services . . . 
of 50 ° papers 000 Hy a : ' 
segue g7 3Si oriented — 20, pages of characteristic graphs and tables . . . are yours for the 
1 asking. Simply write on your company letterhead. 
ABLE B LS 
, ADE NAMES OF SIMILAR MATERIA 
= Magnesi! l 5K TT 
thonol 
48 Alloy - 
Hy-Mu 80 Oriented T f 
onik Armco Ut | 
4-79 Permalloy Carpenter 49 Orthoni Hypersil 


é£ é j 
heny 4750 Permeron a 
Mo-Permalloy Seah Deltamax awl ; 
ical ‘i Hypernik V Silec 1 
é 


Typical of the unusual scope of the material contained smmmmrrcrre a al a od 
in Catalog TWC-100 are Tables A and B, reproduced from 


Page 4 of ‘’Performance-Guaranteed Tape Wound Cores.” 


DEPT. TT7, BUTLER, PENNSYLVANIA 
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1S715 


DIMENSIONS 
Length 
Width 
Height 
Weight 
Mounting 
Screws 
Cutout 


Suffix 

Number 

—i1 

— 2 

— 3 

— 4 

— 5 

— 6 

— 7 

— 8 

— 9 20 
—10 24 
—1l1 30 
—12 36 
—13 43 
—14 50 
—15 60 
—16 72 
—17 86 
—18 100 
—19 120 
—20 150 
--21 175 
22 200 
3 240 
—-24 300 
—25 360 
—26 430 
—27 500 
—28 600 
29 720 
—30 860 
—31 

—32 

—33 

—34 

—35 

—36 

—37 

—38 


A AN ain Yr A aril PN 


oe SR a 
"perecsanta vt “0 va. PROUT 
‘ GeameCRD Gs oF TYPES > 


sm © ee ee le 
FREQUENCY IN CYCLES 


28 40 60 OE 208 GE GOR lone 


10 


SSZSSSSSeseeS=zSs== 
geesesssessssssssssssssssse [ 


ee ee ae a ce oh ce ae he oe i a a a ee ee ee 


pe abe oe oe abe ote i 


DIMENSIONS 
Length 
Width 
Height 
Weight 
Mounting 
Screws 
Cutout 


mretuatatt @ 


vs fatoutmcT 


CHARACTERISTICS OF TYPE 254 
och - 45 Onms | aT 


‘tw 


FREQUENCY IN KC 


HS 254— 
20 MH 
24 =MH 
30 MH 
36 MH 
43 MH 
50 MH 
60 MH 
72 =MH 
86 MH 
100 MH 
120 MH 
150 MH 
175 MH 
200 MH 
240 MH 
300 MH 
360 MH 
430 MH 
500 MH 
600 MH 
720 MH 
O MH 
1.00 HY 
1.20 HY 
1.50 HY 
1.75 HY 
2.00 HY 
2.40 HY 
3.00 HY 
3.60 HY 
4.30 HY 
5.00 HY 
6.00 HY 
7.20 HY 
8.60 HY 
10.0 HY 
12.0 HY 
15.0 HY 
175 HY 
20.0 HY 
24.0 HY 
30.0 HY 
36.0 HY 


w 

° 

ra) 
+ + ++ ++ ++ +4 
xrrrrrITIITT 


URWWNNR eee 
Sees SSSR SeneusvuNnne 


LIST OF STOCKED UNITS 
All other values and types on Special Order 


HS 715— 
24 MH 
30 MH 
36 MH 
43 MH 
50 MH 
60 MH 
72 MH 
86 MH 

MH 


owoonaoy 
Ssooscoou 
xzrrrrrs 


eno 
ooo 
- > + 4 
<<< 


Oooo DOCOWODODSO 
x 
< 


w 
nN 


= TYPES > 
= S930 & HS395 =: 
= 3 
4 2 
4 a 
E 
z $ DIMENSIONS 

= Length 1-1 /16” 
= Width 1/2” 
s DIMENSIONS 3 Height 1-1/4” 
= Length 1-9 /32 i Weight 1.5 oz, 
= Width 11/16 4 Mounting 3/4 
$ Height 1.23/32” 3 Screws 4/40” studs 
4 Weight 4 oz. 3 Cutout 1/2x5/16" 
S Mounting 7/8x 9/32” $ 
Ss Screws 4/40” studs 3 
2 Cutout 1/2x5/16" ~ 


nm 


eoNNWNY 


~Qa- 


SEE YOUR 
CAC MAN i 
NEW YORK—Harold G Assoc.—LA. 4-4258 TTT OH 30 30 40, W080 100 200 B00 400 WoO He 
286 Fifth Ave., New York, N.Y se 


PHILADELPHIA 
Hillview Rd., Box 144, Paoli 
BAL 5 » ae a ao ‘eerersemtatvt @ os fatQuemcT 
(L. G. Korman) 5006 Kenwood, Baltimore 6, Md. 2 Ss See 54 CHARACTERISTICS OF TYPE 077 
CHICAGO— 
6349 N. Clark, yoy " 
KANSAS CITY—E. W. McG 
6315 Brookside Piers, Kansas City, Mo. 
LOS ANGELES—Sa 
13537 Addison St. Sherman Oaks 
HAMBURG— Coope: 
P.O. _— oe Y 
SYRACUSE— oy 2-3894 
State Tower Bidg., Room 317, | Syracuse 2, N.Y 
MERIDEN—Hen 
(Henry Lavin) . 0. Box 196, Meriden, Conn. 


NEEDHAM—Hen Lavin Assoc.—3-3446 
(Robt. V. Curtin) 82 52 Conve St. Needham, Mass. 
rg Kohler Assoc —Olympic 1-1242 


EALED | 


HIELDED §=©=»s HS SERIES TOROIDS 
TABILITY For IMMEDIATE Delivery 


TYPES 
HS206, HS848 
HS608 & HS073 


MAA 


eo 
MtPRtsimTalE @ ows PetQuEMCT 
CHAMACTERISTINS OF TYPE 200 
oe 200 Owms nT 


mEPRESEMTATIVE @ vs FREQUENCY 
CHARACTERISTICS OF TYPE 920 
oe oe OnmS MT 


' 2 34 @ 8 eo 00M 0H 
FREQUENCY IN KC 


eererumtalivt @ +s fetQulIMcT 
CHARACTERISTICS OF TYPE B48 
oe 430 OnmS WT 
ae Ese ee 7 34 660 
FREQUENCY IN KC 


eIPersemtativ’ © @ os PRtQUERCT 
CHARACTERISTIXS OF TYPE 395 
oe 770 Onms nT 


nm we fa 200 300 400 000 800 10 
FREQUENCY 


mere simtative @ +s FRtQUENCT 
CHAGACTIONINS OF TYPE 008 
oe om mn 
ne BHI 200 100 400 
FREQUENCY IN KC 


—Charles R. ot sg .— Elgin 6-2266 
TIMORE—Charies R. Hile—Boulevard 1202) 
Seen SS eer. 4-6121 bit tt NLA Se 200 2 eee 
rade Co.—Delmar 9242 SESE) Ha ia ss 
uel 0. ony ee Tage 
1-Morgan, inc.—Emerson 3405 
sea 
ry Lavin Assoc.—7-4555 


' 200 300 400 900 800 1000 2000 3000 
foros . . 


8905 Lake Ave., Cleveland 2, Ohio 


COMMUNICATION 
ACCESSORIES 
COMPANY 


Hickman Mills, Missouri 
Phone Kansas City, Mo., SOuth 5528 


Thinking of 


tS] 


bualds ’em 
for heavy loads 
and long 
service! 


MM & MP SERIES 


This ultra-small dc relay occupies 
less than 1 cu. in. mounting space! 
It’s stable under vibration and shock 
... plated to prevent corrosion. Oper- 
ate time is 5 milli-seconds. Contact 
rating: .5 amp. or 1 amp. 


Cramped quarters 
don’t cramp the style of 
ADVANCE midgets and 


miniatures. You can use 


them on loads up to 5 


TQ SERIES 


Only .94 cu. inches in size, yet this 
relay carries 5-amp. loads in any 
combination up to 4 PDT. Mechani- 
Rcally secured throughout, it’s 
extremely efficient. Non- gassing 
insulation. Withstands 10G vibration. 
Temp. range: —55° to +-125°C. 


amperes continuously ... 
and at three times their 
rating intermittently — 


with complete safety. 


They'll resist shock and 
vibration... stand up 


under temperature MG & MF SERIES 

Endless uses for this midget AD- 
VANCE relay. It’s engineered for high 
efficiency and low price. Operates in 
any position, with positive contact. 
Light vibration and shock resistance. 
Two-amp. or 5-amp. contacts. 


extremes. You'll find them 
readily adaptable to any 
mounting need... any 


type of duty. 


Some examples: Hermetic enclosures on these types are impervious 


to varying climatic conditions...are sealed and carefully 
checked against leakage. 


Write for literature on any of the above series, 
or the complete ADVANCE line. 


ADVANCE ELECTRIC AND RELAY CO. 


2435-M NORTH NAOMI STREET, BURBANK, CALIFORNIA 


Sales Representatives in Principal Cities of U.S. and Canada 
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Engineering Analysis 


By D. W. Ver Planck and B. R. Teare, Jr. 
Published 1954 by John Wiley & Sons, Inc., 
$40 Fourth Ave., New York 16, N. YY. 344 
pages. Price 56.00, 

Aptly subtitled “An Introduction to 
Professional Method,” this textbook 
offers valuable aid in training the engi- 
neer to approach technical problems 
from a sound scientific basis. Using a 
multitude of examples, from integrat- 
ing circuits to non-fogging mirrors, the 
text shows how the engineer should 
treat new situations. It encompasses 
the definition of the specific problem, 
planning the attack, making simplifi- 
cations, checking results, and learning 
from the problem experience. Of prime 
significance is the general technique of 
translating a physical situation into 
mathematics, grinding the crank, and 
then interpreting the result. 

Chapter subjects included are appli- 
cation of professional method, under- 
standing principles fundamental to en- 
gineering, translation into mathematics, 
solutions of differential equations 
checking results, and interpretation of 
the mathematics. Among the numerous 
examples are those relating to ac- 
celerometers, analogs, cable heating, 
dynamometers, electrostatic precipita- 
tors, fluxmeters, insulation, potentio- 
meters, servos, vibration and many 
others of interest to electronic engi- 
neers. AJF 


Color TV Dictionary 


By J. Richard Johnson. Published 1954 by John 
F. Rider Publisher, Inc., 480 Canal St., Neu 
York 13, N.Y. 70 pages. Price $1.25. 


The host of new technical terms which 
were born with the development of the 
color TV medium are not readily ab- 
sorbed in the engineer’s vocabulary 
without some omissions in understand- 
ing. The importance of achieving full 
comprehension—or at least having a 
handy reference where it may be ob- 
tained—is underscored by the extensive 
use of color TV terminology in current 
electronic literature. Consequently, the 
publication of this dictionary should be 
most welcome. It contains some 263 
names and terms, and 45 illustrations. 
Evidently to permit easy usage and to 
appeal to the widest possible cross-sec- 
tion of readers, the author has made 
each definition concise, clearly under- 
standable and unencumbered by com- 
plex mathematics. The basis of this 
book are the terms originated by the 
NTSC. Electronic engineers will no 
doubt find this compact volume very 
useful. AJF. 


The Dictionary of Business 
and Industry 


Edited by Robert J. Schwartz. Published 1954 
by B. C. Forbes & Sons, 80 Fifth Avenue, 


(Continued on page 46) 
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Here’s 


ew Techwical 


Daler 


on Silectron cores ... all shapes and sizes 


This new bulletin contains design information on 
Arnold cores wound from a grain-oriented silicon 
steel, Silectron. Curves showing the effect of im- 
pregnation on core material properties are published 
for the first time. This 52-page bulletin includes in- 
formation on cut ‘‘C’’ and “‘E”’ cores, and uncut toroids 
and rectangular shapes. Sizes range from a fraction 


RNOLD 


THE A\ 


of an ounce to hundreds of pounds in standard tape 
thicknesses of 1, 2, 4 and 12 mils. 

A new method of tabulating core sizes is intro- 
duced whereby cores are listed in the order of their 
power handling capacity. You'll find this Silectron 
core bulletin a valuable addition to your engineering 
files—write for your copy. 

ADDRESS DEPT. T-9 


W4&D 5305 


ENGINEERING (JoMPANY 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


NL 


tana? 
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Los Angeles: 3450 Wilshire Blvd. 


General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave. 
Boston: 200 Berkeley St. 


For product information, use inquiry card on last page. 


why Ace Shielded Enclosures are your 


—— 
eee vAGE offers the highest attenuation over the widest frequency 
-— range, proved by independent testing laboratories. 


eee AGE takes the guesswork out of shielded enclosure buying. 
You get all the facts on which to base sound decisions, 
backed by guaranteed test data. 


eee Te ti and only Ace, offers a truly interchangeable-panel 


enclosure, with bolting interior to the room but external 
to the shielding medium. 


eee AGE provides full engineering assistance—assurance that 
your specific enclosure needs will be met. 


eee AGE is first and foremost in the design and manufacture 
of every type of shielded enclosure for electronics, 
military, and general industry. 


Here’s the maximum in screen room perform- 
ance. A must for laboratories and electrical 
manufacturers performing tests with highly 


= sensitive equipment. 108db from 14kc to 
1000mc; 103db at 3000mc (MIL-S-4957 mea- 
surements). 
‘ * a 


These enclosures employ the rugged Lindsay 
Structure, available in either sheet copper or 
galvanized. They can be transported com- 
pletely assembled or disassembled; may be 
used indoors or out. Copper: 100db from 
. 150kc to 1000mc; 70db at 15kc (Uniform- 
& Field measurements). Galvanized: 110db from 
4 14kc to 1000mc; 9db at 6Ocps ; 37db at 1000cps 
for magnetic fields (MIL-S-4957 measure- 
ments). 


An economical enclosure, available in copper 
or galvanized wire cloth, that meets basic re- 


| quirements for suppressing r-f radiations of 

Le industrial or laboratory equipment. Copper 

| || Screen: 70db from 100kc to 1000mc, 40db at 

as 14kc. Galvanized Screen: 40db from 15kc 
F |! to 400mc (Uniform-Field measurements). 


GE 


sow 


ora 


Write for Catalog and Free Technical Data. 


Telephone: REgent 9-1019 © REgent 9-2537 © GArfield 5-1160 
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ACE ENGINEERING & MACHINE CO., INC. 


BOOKS 3 


New York. Price $7.95; with thumb index 
$8.95. 561 pages. 


This is an unusual volume which 
should prove to be of considerable 
value as a reference source for plants, 
laboratories and individual libraries. It 
defines over 45,000 business, trade, in- 
dustrial and legal terms, most of which 
have never been included in standard 
dictionaries or other reference sources. 
The book was compiled over a five year 
period and represents the editing of 
more than 125,000 terms received from 
over 1100 trade associations in the U.S. 
In addition to definitions, this diction- 
ary also contains 36 pages of valuable 
time saving charts and tables on coins 
and notes of the world; foreign weights 
and measures; weights of materials; 
conversion factors; squares and cubes; 
measurement units etc. 


ASTM Standards on Materials for 
Radio Tubes and Electronic De- 
vices and Electrical Heating, Re- 
sistance, and Related Alloys 

Prepared by ASTM Committee B-4. Published 


1954 by American Society for Testing Ma- 
terials, 1916 Race St., Philadelphia 3, Penna. 


244 pages. Price $2.75. 

Of special interest to the engineer 
who designs, tests or specifies the metal 
elements employed in electronic de- 
vices, the 1954 edition of this compila- 
tion includes in their latest form 44 
widely used ASTM standards, including 
30 test methods; 10 specifications; and 
4 recommended practices. 

Materials and subject cover: electri- 
cal-heating alloys; electrical-resistance 
alloys; electric-furnace alloys; radio 
tubes, electronic devices, and lamps; 
heat-resisting alloys; electrical contact 
materials; and thermostat metals. This 
new addition embodies numerous revi- 
sions of existing tests and specifications 
and much new material prepared since 
the previous edition. There are 11 new 
standards included. 


BOOKS RECEIVED 
R-C/R-L Time Constant 


By Alexander Shure. Published 1954 by John F. 
Rider Publisher, Inc., 480 Canal St., New 
York 13, N.Y. 47 pages. Price $.90. Basic 
instructional text presents the development 
of charge curves, discharge curves and time 
constants. 


‘““SOLDER ... its fundamentals 
and usage’”’ 


i new 80 page 6 x 9 book written and com- 
piled by Dr. Clifford L. Barber, Research 
Director of Kester Solder Company, Chicago 
and Newark. The purpose of this new volume 
is to rectify the basic literature inadequacies 
on solder and to provide the solder user with 
a thoroughly scientific study of the industrial 
application and usage. Charts, tables and 
photographs are included. It is offered with- 
out charge to interested Tele-Tech readers. 
iddress Kester Solder Company, 4201 Wright- 
wood Avenue, Chicago 39, Illinois, Dept. TP. 


Techniques of Plant Maintenance 
and Engineering 


Proceedings of the technical sessions held con- 
currently with the Fifth National Plant Main- 
tenance and Engineering Show in Chicago, 
Jan. 1954. Published by Clapp & Poliak, 
Inc., 341 Madison Ave., New York 17, N.Y. 
291 pages. Price $7.50. 
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SYLVANIA NOW OFFERS 


; a —ae 0354 


For X-Band Balanced Duplexers 


Here’s Sylvania’s answer to today’s demand for a 
completely balanced duplexer for use in microwave 


TRANSMIT system design. 


Consider these advantages 
LEAKAGE : ; 
This new tube is mounted between two readily 


obtainable short slot hybrid couplers and offers 

unusually broad band applications (12% band width). 
In addition, its simplicity of design permits a 

reduction in both size and weight, and provides 

greater crystal protection. For complete information 

regarding this improved duplexer or other TR and ATR 

Tubes simply drop a line to Dept. 4E-4409, at Sylvania. 


ANT. 
LEAKAGE 


MAG. 


“Another reason why it pays to specify Sylvania.” 


ATIONS 
SPECIFIC Ane 10 mw max. 
saan eas 0.1 erg max. 
Spit tahow re 7 p soe. me | 


Recovery ction) less than 
9 acon or phase. Sylvania Electric Products Inc., 1740 yr. New York 19, N. Y. 


In Canada: T Electric (Canada) Ltd. 
University Tower Building, St. Catherine Street, Montreal, P. Q. 


LIGHTING - RADIO- ELECTRONICS - TELEVISION 
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1041-BR STAIR STEP GEN- 
ERATOR (Variable) 

Checks lineary and grey 
scale output relationship 
in linear or non-linear sys- 
tem. Built-in color carrier 
generator may be added to 
steps. Back porch burst al- 
lows lock-in to 3.58 MC 


color equipment. 


1071-AR WINDOW 
GENERATOR (Variable) 
Determines ringing, 
smears, steps, low fre- 
quency tilt, phase shift, 
mismatched termina- 
tions, etc. in TV sig- 
nals or systems. 


1070-BR MULTI-BURST 
FREQUENCY GENER- 
ATOR (13 freq. select- 
able from .5 to 6 MC) 
Checks wide band 
me coaxial cables, micro- 
B wave links, individual 
units, and complete TV 
E systems for frequency 
response characteris- 
tics. Produces six fre- 
quencies simultaneous- 
ly plus white bar 
reference. Switchable 
CC color burst on back 
a porch. 


(yy 
2 s 
tii ee 


: , * 
ore : 
ieee. ek 


Chromascope 
{Signal 
Certification) 


Chromalyzer 


Literature on these and more than 100 addi- 
tional instruments for color TV by TELE- 
CHROME are available on request. 


For product information, use inquiry card on last page. 


oe 


VIDEO 


AUTOMATIC 
~ FREQUENCY 


COMPOSITE 
SYNCH 
GENERATOR 
303BR 


4 STAIR-STEP 
| Be GENERATOR 


beg WINDOW 
GENERATOR 


MULTI-BURST 
FREQUENCY 
GENERATOR 


REGULATED 
“ame POWER SUPPLY 
S12AR 


REGULATED 
POWER SUPPLY 
613BR 


ie * - 8 Phase Slope 
e 00. (Envelope Delay) 


Curve Tracer 


TRANSMISSION TEST EQUIPMENT 


New Telechrome equipment de- 
signed to provide test signals for 


precise checking of video facilities. 


This equipment is now in use by 
major networks, TV stations, and 
the Bell Telephone System. This 
type of equipment was recently 
described by H. Gronberg of NBC 
NARTB Engineering 


Conference in Chicago. These units 


before the 


are available individually or as an 
integrated system with 75 ohm or 


110 ohm balanced output. 


OSCILLOSCOPE CAMERA 
MODEL 1521-A (Polaroid Land Type) 


for instantaneous 1-to-1 ratio photo-recording of these 
or other test signals. 


MODEL 608-A HI-LO CROSS FILTER 
MODEL 524-D OSCILLOSCOPE 


Full facilities 
Transmits, 
receives, 
monitors, 
analyzes 
composite 
color pictures 


The Nation's Leading Supplier of Color TV Equipment 
88 Merrick Road 


Amityville, N. Y. 
AMityville 4-4446 
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be 


climbed 


Since telephony began, there has been just 
one way to install telephone wires on poles: 
have a trained man climb up and fasten 
them there. Now Bell Laboratories engi- 
neers have developed a special pole line for 
rural areas. The entire line can be erected 


without climbing a pole. 


The whole job is done from the ground. 


Light-weight poles are quickly and easily 


Bell Telephone Laboratories ( 


Fastening wires with neu 


erected. Newly created tools enable men 
to fasten wires to crossarms 10 to 25 feet 


over their heads. 


This inexpensive line promises more serv- 
ice in sparsely populated places. From 
original design to testing, it exemplifies a 
Bell Telephone Laboratories team operation 
in widening telephone service and keeping 


costs down. 


Key to the neu 


ole is this 


insulator 


# and then lock it fast. 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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tool 


climbless” 
Ground 
e long-handled tools 


to place the wire in position 


a9 


INTERNATIONAL RECTIFIER 


C O R MLO prt Oo N 


POWER 
RECTIFIERS 


RATINGS TO 250 KW 
POWER FACTOR 95% 
EFFICIENCY TO 87% 


EL SEGUNDO 
CALIFORNIA 


Write for 
BULLETIN 


widest range 
C-349 ; 


in the 
industry 


ALL | 
TYPES | 
MANUFACTURED 
TO YOUR 
INDIVIDUAL 
SPECIFICATIONS 


HI-VOLTAGE 
CARTRIDGE 
TYPES 


Case Diam.: 4” to1 4" 
Length: '2” to 12” 
DC Output: 20v to 
200,000 v at 
1.5 ma to 60 ma 
Write for 
BULLETIN 

H-1 


PROMPT 
DELIVERIES 
ON PRODUCTION 
QUANTITIES 


INTERNATIONAL RECTIFIER 


1521 E£. Grand Ave. El Segundo, Calif - Phone: ORegon 8-6281 
CHICAGO: 205 W. Wacker Drive - Phone: Franklin 2-3889 


NEW YORK: 501 Madison Avenue - 


Phone: Plaza 5-8665 


50 For product information, use inquiry card on last page. 


TELE-TIPS 


os 


WIVES of our electronic en- 
gineering readers have their own 
special brand of appreciation of elec- 
tronic artistry. Several of these keen 
eyed ladies in the interior decoration 
field spotted the interesting pattern 
made by circuit symbols on the 
cover of the June Electronic Indus- 
tries Directory issue of TELE-TECH, 
and hastened to apply for rights to 
reproduce the design on fabrics and 
wall coverings. 


CIRCUIT DIAGRAMS on cloth- 
ing have a unique appeal. For ex- 
ample, Magnecord has a tie display- 
ing the cascode stage in the M80 tape 
recorder amplifier. Originally, broad- 
cast station engineers got them free 
for expressing opinions of the M80. 
Engineers who have no M80, or no 
opinion, can get the tie the hard 
way—by sending $1.75 to the com- 
pany. 


HORSERACE HUSTLERS have 
taken a fancy to radio. Police re- 
cently cracked a ring which enabled 
a bettor to place a few dollars on a 
nag’s nose after he’d won the race. 
This beat-the-bookie scheme em- 
ployed a man at the track with a 
miniature transmitter to notify a co- 
hort outside who the winner was. 
Ali this before the track’s official 
announcement. The information was 
phoned to another transmitter op- 
erator who tapped out the winning 
number. This was picked up by a 
man in the betting parlor wearing 
a shock receiver against his skin. 
Dididididah—and he could feel that 
No. 4 won, before the bookie knew 
the race was over. 


REMINISCENT of eight years 
ago, when TV was in swaddling 
clothes, are the new signs of the 
times being proudly displayed in 
front of bars: Come In And Watch 
Color Television. 


WHERE’S THE HP? 92% of the 
nation’s six billion horsepower are 
under the hoods of our cars and 
trucks, reports Steelways. Per capita 
hp of prime mover engines has risen 


from 0.5 in 1899 to 39 in 1954. 


UHF is so named, according to 
one wag, because it is the Unhappy 
Frequency. 

(Continued on page 54) 
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Hughes Fusion-Sealed Germanium Diodes 


Hughes Point-Contact Germanium Diodes 
are fusion-sealed in a one-piece, gas-tight 
glass envelope . . . impervious to moisture, 
fumes or other external contaminating agents. 
The flexible dumet leads are especially suit- 
able for spot-welding; or they can be iron- 


or dip-soldered as close as % inch to the 


diode body—without special precautions. 


The germanium crystal is permanently 
bonded to one lead, the cat whisker is 
welded to the other, and the point of 
the cat whisker is welded to the crystal. 
Hughes diodes are highly resistant to 
shock and vibration. Positive mechani- 
cal stability is achieved without risking 
contamination from fluxes, waxes or 
impregnants. And—each diode is thor- 


oughly tested to ensure the stability of 
giity ) 


inle SS otherwise indic ated 


x z * se 


ACTUAL DIMENSIONS 
DIODE BODY 
0.265 by 0.130 inches (maximum 


SHUNT CAPACITANCE 


0.5 #HE (maximum 


AMBIENT OPERATING 
TEMPERATURE RANGE 


—78 Cto+90°C 


its electrical and physical characteristics. 
All this means: sturdy, highly reliable 
diodes. 

Types—The Hughes line of diodes 
comprises standard RETMA, JAN, and 
many special types. Special types are 
produced according to customer speci- 
fications and are tested at high or low 
temperatures 
time... for matching in pairs or quads, 


. . . for specific recovery 


Absolute 
RETMA Peak Maximum Minimum Maximum Inverse 
DESCRIPTION or Clip-in Inverse Inverse Forward Current Other Characteristic 
Hughes Hughes Voltaget | Working Current 
Type Type (volts Voltage @+1V @ 50V Other 
(volts (mA) (mA (mA 
HIGH IN55B HD 2052 | 190 150 5.0 0.500 @ 150V 
PEAK IN68A HD 2053 | 130 100 3.0 0.625 @ 100V 
1 MEG IN67A HD 2054 100 80 4.0 0.050 0.005 @ 5V 
TYPES IN99 HD 2055 100 80 10.0 0.050 0.005 @ 5V 
1N100 HD 2056 100 80 20.0 0.050 0.005 @ 5V 
IN89 HD 2057 ~—-100 80 3.5 0.100 0.008 @ 5V 
IN97 HD 2058 ~=100 80 10.0 0.100 0.008 @ 5V 
500K IN98 HD 2059 = 100 80 20.0 0.100 0.008 @ 5V 
TYPES IN116 HD 2060 75 60 5.0 0.100 
IN117 HD 2061 75 60 10.0 0.100 
IN118 HD 2062 75 60 20.0 0.100 
GENERAL IN90 HD 2063 75 60 5.0 0.500 
PURPOSE IN95 HD 2064 75 60 10.0 0.500 
IN96 HD 2065 75 60 20.0 0.500 
IN 196* 15 60 5.0 0.850 0.050 @ 10V | Non-JAN equivalent, HD2070; 
clip-in, HD2066 
JAN 1N127** 125 100 3.0 0.300 0.025 @ WV | Non-JAN equivalent, HD2071; 
TYPES clip-in, HD2067 
IN198*** 50 10 3.0 0.010 @ 10V | Non-JAN equivalent, HD2072; 
clip-in, HD2068 
IN198 100 80 5.0 0.250 0.075 @ 10\ 
These values tested 100°, at 75°C 
IN191 HD 2077 § 5.0 400K 2 min. between Back resistance recovers to 
10 and —50V @ 55 cs 50K Q@ and 400K Q (200K Q 
COMPUTER IN192 HD 2078 § 5.0 200K @ min. between for IN 192) in 0.5 usee and 3.5 
TYPES 10 and —50V @ 55 cs) usec max., respectively. 
HD2013 50@1V&1@0.35V 0.120 @ —3V 0.2 usec recovery time 
HD2014 50@1V &1@0.35V 0.60 @ —6YV 0.2 usec recovery time 
UHF HD2016A UHF MIXER DIODE 
MISCELLANEOUS} HD2051 125 100 4.0 0.050 IN63 equivalent 
t That voltage at which dynamic resistance is zero when back voltage rises linearly at 90vf sec 
{Back Recovery Time is measured with a forward pulse of 30mA, followed by a reverse pulse of 35 volts. Loop resistance of test circuit 2500 Q maz 
Recovery time is that point at which the diode voltage reaches —1V after the initiation of a 6V back pulse through 20K Q from an init mA forward bias. Total shunt 


capacitance is 20 ypf. 


§$Tested at 55°C. Test voltage is a continuous 60 cps sine wave. Peak Reverse Voltage across the diode is 70} 


rent not less than 20 mA, whichever occurs first 


*Formerly 1N69A. 


Descriptive Bulletin sp2a is available on request. 
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* Forme rly IN7OA. 


Hughes 


Peak Forward Voltage not le 


Aircraft Company, Culver City, Calif. 


rward Cur 


s than +2V or Peak F 


*** Formerly INSI1A 


New York 
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SEMICONDUCTOR SALES DEPARTMENT 


Chicago 
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now sweep over 400 mc. 
at UHF without tuning 


New Kollsman TYPE 2144 Wide Range Sweep Generator 
SPECIFICATIONS 


Frequency Range. . . . . 2144-01 225 to 420 mc. 
2144-02 470 to 890 mc. 
2144-03 850 to 1275 mc. 


Qu! 


Minimum Power Output . 
Output Impedance 
Maximum Source VSW R 
Amplitude Linearity 


M._«cker Frequency Calibration . 


Marker Frequency Accuracy 


Sweep Rate . 
Tube Complement 


Primary Power . 


10 milliwatts 
SO ohms 
1.25 
+ | db. 
: - ~~ Sees 
2144-01 +1 me. 
2144-02 + 1.5 mc. 
2144-03 +2 mc. 
60 cycle 
6AF4, 6J6,0A2, 
6X4 
117 volts, 60 
cycles, 60 watts 


Also Available—Step Attenuator TYPE 2171-01 


SPECIFICATIONS 


Insertion Loss 
Attenuation Steps 0, 3, 6, 9, 


Less than Y 


db 


215,20, —— 


7" A 
30, 40, 50, 60, 70, db. &™ “> 
Frequency Range DC to 1000 mc. ~ we 


Maximum VSWR _ 1.2 


Other Attenuation Steps Available 


Write FOR COMPLETE INFORMATION ON 
KOLLSMAN TYPE 2144 SWEEP GENERATORS 


AND TYPE 2171. ATTENUATORS. 


S m q Nn a CORP. 


470 to 890 MC. CHARACTERISTICS 
TAKEN WITH 2144-02 GENERATOR 


a) Detected output of sweep generator, 
showing marker at 650 mcs. 


b) VSWR display of unterminated 
transmission line. 


c) VSWR display of terminated 
transmission line. 


d) Preselector responses of UHF tuner at 
channels 14, 20, 30 and 40. 


e) Preselector response of tuner at 
' Channel 50, expanded on scope. 


f) Input VSWR display of tuner at channei 50. 


3 Stock models cover 225 to 420 mc. 
470 to 890 mc. and 850 to 1275 mc. 
Special ranges on request. 


THE TYPE 2144 SWEEP GENERATOR 
SIMPLIFIES LABORATORY 
AND PRODUCTION MEASUREMENTS 


e Instantaneous display of frequency 
response, impedance or VSWR over 
400 mc. .without test equipment 
adjustment. 

e Simultaneous observation of desired 
and spurious receiver responses. 

e Display antenna characteristics over 
entire operating band. 


WITH THESE DESIRABLE FEATURES 


e 50 ohm output. 

e Low source VSWR and amplitude non 
linearity. 

e Passive variable marker for stable, 
accurate frequency indication, with 
easily read dial. 


e Oscilloscope horizontal sweep signal 
and base line retrace blanking. 


e 60 cycle sweep rate for easy obser- 
vation. 


e Voltage regulation minimizes effect 
of line voltage variation. 


e Uses only standard plug in tubes. 


peel 12 45th AVE., ELMHURST, NEW YORK e GLENDALE, CALIFORNIA « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 


For product information, use inquiry card on last page. 
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Rectffere willged ta rugged clot face clei 


Sad 


>(Seletroni 


The electric fence chargers manufactured by Northern Signal Co., 
Saukville, Wis., are subjected to extremes of stifling heat or icy cold, 
yet they must still deliver a measured shock of strong intensity— 
.0004 seconds on, one second off... And frequently when installed 
in barns they are exposed to ammoniacal fumes. 

An important reason why the chargers are proving so effective 
under such rigorous conditions is that in each control unit is a 


“Really Reliable” RRco. selenium rectifier, Type 8Y1, whose size 


happens to be only a 14” cubed! 


All Radio Receptor rectifiers, ranging from the smallest ones 
such as 8Y1, all the way up to the large power stacks required by 
heavy industry, have an inherent ruggedness that makes them ideal 


for duty under just such adverse conditions as this. 


If you’d like data on some specific problem in rectification, drop 
Type 8Yi. (itlustrated) for us a line withow obligation. And ane sure to request our new 
re a ne eae 24 page rectifier bulletin No. 177- T2. 


We also manufacture Germanium Diodes and Transistors. 


Semi-Conductor Division Feil casio ey 
RADIO RECEPTOR COMPANY, INC. | Ye 


In Radio and Electronics Since 1922 


SALES OFFIC : 251 WEST 19TH STREET, NEW YORK 11, N 
N 


ES F . ¥. 
TELEPHONE: WATKINS 4-3633 * FACTORIES IN BROOKLYN, Y 


| a Reliable | 


For product information, use inquiry card on last page. 53 
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newest aids to 


f 
‘ 


Here are three unusual “helping hands” which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be- 
cause of their versatility, they will fire your imagina- 
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost. 


Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
On %e” centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus- 
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve. 


If your manufacturing process involves the test- 
ing, sorting, grading or matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto- 
matic production set-up. 


The Clippard P. C. 4 Automatic Capacitance Com- 
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used. 


Write for catalogue sheets describing these ver- 
satile new “helping hands” to automation, and lit- 
erature showing how others are using them to pro- 
duce higher quality products at lower cost, today! 


Ciipperd 


INSTRUMENT LABORATORY, INC. 


7390 Colerain Road, Cincinnati 24, Ohio 


ff AUTOMATION! 


Clippard MINIATURE PNEUMATIC 
CYLINDERS (No. MAC 38), are 
shown above ina typical test jig 
set-up activating electrical con- 
tacts. Size of cylinders overall is 


236" X Ae" dia., stroke 34" maxi- 


mum, spring return piston. Op- 
erates on as little as 12 pounds 
air pressure. 


P. R. 5 AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 100 ohms to 
100 megohms. Three scales of 
deviation from your standard: 
—5% to +5%, —25% to +30% 
or —50% to +100%. 


P. C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR grades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1000 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
standard capacitor against 
which unknowns are to be com- 
pared. 


MANUFACTURERS OF R.F, COILS AND ELECTRONIC EQUIPMENT 


For product information, use inquiry card on last page. 
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(Continued from 
MOSQUITOS are lured to their 
death in electrified cages by loud- 


page 950) 


speakers which reproduce certain 
recorded mosquito buzzing sounds, 
amplified 500,000 times. Every mos- 
quito seems to have a FM mecha- 
nism tuned to a fixed frequency, so 
different groups evidently not at- 
tuned to each other do not under- 
stand one another’s calls. The female 
mosquito does all the talking with 
its hairless antennae. The males 
with heavily haired antennae just 
listen. The two types of calls are the 
love call and lust call, the latter 
indicating the location of blood by 
the female. (Males are satisfied with 
fruit juice.) Thus to clear an area 
for public health control, love and 
lust calls are played to lure both 
males and females. 


INFLUENCE OF TV on the 1952 
presidential election is discussed in 
a recent report on a survey con- 
ducted by Miami Univ. under a 
grant by the Crosley Broadcasting 
Corp. It shows that the campaign 
was decided more on the basis of 
personalities than issues. Copies 
are available from Dr. J. Seibert, 
Miami Univ., Oxford, Ohio. 


PENMANSHIP training program 
at Minneapolis-Honeywell has re- 
sulted in an increase of 20% in the 
speed of number recognition, 9% 
improvement in accuracy, and 6% 
gain in legibility. 


PAINLESS DENTISTRY may be 
in the offing thanks to the ultra- 
sonic tooth drill developed by the 
Naval Medical Research Institute. 
Discomforting vibration, heat and 
noise are reportedly eliminated. A 
similar drill developed by Cavitron 
Equipment Corp. and Columbia 
Univ. operates at 29 kc. The metal 
tip vibrates 0.001 in., striking a water 
suspension of aluminum oxide parti- 
cles which do the actual cutting. 
Credit for this development belongs 
to a number of scientists, and to the 
dogs and cats who have volunteered 
to have cavities ground in good teeth 
for the sake of science. 


SERIES STRING tubes for TV re- 
ceiving increased attention. Elimi- 
nating transformer cuts set weight 
by more than 3 lbs. 
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SMOOTHER, EASIER 
TV CAMERA CONTROL 


HOUSTON-FEARLESS 


CRADLE 
HEADS 


She : THE HOUSTON-FEARLESS CORP. 


11801 W. Olympic Bivd., Los Angeles 64, Calif. 


; Send information on [} Cradle Heads Friction Heads 
CD Remote Contro/ Heads C] Tripods [) Dollies 
CJ) TV Pedestals [] Film Processors 


[} Camera Cranes 


FEARLESS |, ae aaa 


Copuauton ae 


TYPE 101D for low-cost 


transistor circuitry 


only 

Sprague 

makes oe 
them all! 


YOU CAN CHOOSE FROM 
5 DIFFERENT STYLES OF 
TANTALEX* CAPACITORS TYPE 103D ultra-miniature 


mae itors istor circuit 
Looking for tantalum electrolytic J _ for transistor ry 


capacitors? You'll save time and trouble. 
by checking Sprague’s complete 
selection first. Sprague makes more 
types of tantalum capacitors than 
any other manufacture r. 

Sprague Tantalex capacitors prov ide 
Maximum Capacitance in minimum 
space... exhibit no shelf aging under 
long testing periods... have extremely 
low leakage current. And most 
important, they give unusually stable 


performance, because they’re made TYPE 104D miniature “cup” 


with tantalum, the most stable of all ; ) : 

anodic film-forming materials. /) capacitor for military use 
There’s a complete range of sizes and 

ratings available in Tantalex capacitors 

... from the ultra-miniature 10 mf, 

4 volt unit in a case only 's" in diameter 

by 16” long... to the 7 mf, 630 volt 

unit in a case 11%” in diameter by 

2's2" long. As for case styles, Sprague 

makes them all, from tiny tubular and 

cup units to the large cylindrical types. 
For complete details relating to your 

miniaturization or high temperature TYPE 100D for —55 to +-125°C 

problems, write Sprague Electric Co., P on 

233 Marshall St., North Adams, Mass. ff. operation for military use 


Sprague, on request, will provide you with 
complete application engineering service for 
optimum results in the use of tantalum 
capacitors. 


WORLD’S LARGEST CAPACITOR MANUFACTURER ‘ 


*Trademark Export for the Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 
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STOP WASTING ENGINEERS! 


In this age when technological superiority is the 
keystone of national survival, disturbing evidence of 
poor utilization of engineering manpower for defense 
has come to our attention. It is particularly unsettling 
when we consider that our slim margin of engineers 
and scientists in the labor force, about 743,000 com- 
pared to the Soviet’s 550,000, is being whittled away by 
an aggressive educational training program. Last year 
43,000 engineers graduated in the U.S.S.R., but only 
24,000 in the U.S., despite the fact that our overall 
college enrollment is more than double that of the 
Russians. And let’s not kid ourselves that their quality 
is significantly lower. 

Basically we’re fumbling the ball on engineering 
manpower in three ways. First, Selective Service poli- 
cies are diverting engineers. Second, military policies 
are discouraging civilian scientists. Third, utilization of 
engineers in the armed forces is reported to be inade- 
quate. 


SELECTIVE SERVICE: Studies by the Engineering 
Manpower Commission and Scientific Manpower Com- 
mission point up the fact that engineers and scientists 
comprise a scant 1% of the labor force, but make up 
3% of the armed forces and are filling 8% of draft 
quota requirements. Also during the past 15 months 
some 4000 advanced technical students have been de- 
nied deferments after starting their studies. In the 
words of Howard Meyerhoff, executive director of SMC, 
“Selective Service policy could not do a more effective 
job of slowing down our technological progress if the 
policy were devised in the Kremlin.” 

While we don’t believe that engineers or any other 
group should be the nation’s sacred children, Selective 
Service should give greater consideration to the vital 
role engineers play as civilians working on military 
projects. And so far as equality of sacrifice is con- 
cerned, granting an engineering student a deferment 
to complete his studies does not exempt him from 
service. His sacrifice may be all the greater because 
the postponement may make his obligation more diffi- 
cut when the deferment expires. 


CIVILIAN ENGINEERS: It is no secret that a sig- 
nificant number of civilian engineers employed by the 
government have been dissatisfied with many of the 
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frustrations and irritations of military restrictions. 
Very recently the House Subcommittee on Military 
Operations came out with a report criticizing the De- 
partment of Defense for inept handling of civilian 
scientists. In testifying before this committee, Dr. James 
Killian, Jr., president of Mass. Institute of Technology, 
described the deterioration in the relationship between 
the government and scientists. He also noted the “un- 
due regard to what sometimes seems to be a preoccu- 
pation with security procedures and policies at the ex- 
pense of scientific progress.” 

To correct this serious situation, the government 
must make such modifications of the security system 
as will convince engineers that their rights are being 
adequately safeguarded and their work unimpeded, 
within the bounds of national safety. Also many sec- 
ondary irritations, including needless military inspec- 
tions, rigid insistence on set hours for a working day, 
inadequate salaries, and denial of officer club privileges, 
could surely be eased by intelligent planning. 


MILITARY ENGINEERS: Scattered reports reach 
us that the not-too-funny military joke, “I’m a com- 
munications engineer, so they sent me to Cooks & 
Bakers School,” is still applicable. How applicable is 
still a question since the degree of utilization of the 
engineering talents possessed by members of the armed 
forces has never been fully studied and publicly re- 
ported. But there is sufficient evidence to warrant a 
quiet investigation of military classification and assign- 
ment procedures and accomplishments with regard to 
engineers and other skilled men in short supply. 

In essence we’re wasting engineers at a time when 
technological superiority is the touchstone of survival. 
Let’s get on the ball by: 


1. Setting Selective Service policies, in conformance 
with existing law, to allow more engineers to complete 
their education, or to put their skill to good use on 
defense projects. 

2. Modifying government policies concerning civilian 
engineer employees to make these men feel enthusias- 
tic instead of frustrated. 

3. Making sure that engineers in the armed forces 
are making use of their skills wherever possible. 


RADARSCOPE 


Revealing important developments and trends 
throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


NEWEST THING in prospect is magnetic “printing,” 
which may well revolutionize the offset, duplication and 
telemeter-printing fields. System consists of very wide 
strip of magnetic tape with white coating which passes 
multiplicity of recording heads. Magnetized tape is 
placed in solution which deposits black iron powder 
on white areas having recorded signals. 


COLOR TV is slowly gaining some stability. Favorable 
indication was recent Motorola promise to produce 
25,000 color sets by year’s end, using CBS’ 205 picture 
tube. Other picture tube makers are ironing out proto- 
type bugs in shadow mask and deflection grid types in 
anticipation of stepped up production this fall. Specu- 


AUTOMATIC PRODUCTION 


Close-up of one station in automatic production system developed by 
United Shoe Machinery Corp., Boston, Mass. Printed wiring boards with 
pre-punched holes are conveyed from pallets at left to inserting 
head. Components on tape belt are fed from reel at upper right. 
Head automatically cuts and forms component leads and inserts them 
in holes. Board then moves to next station. See p. 88 for details 


58 


HIGH FREQUENCY* 
3— (HF) ~30 “VERY HIGH FREQUENCY* (VHF) 


INDUSTRIAL 
MOTION PICTURES 


TRUCKS 


PUBLIC SAFETY 
Pouce 
miGHwAT 


PUBLIC SAFETY 
R 


cas 
GOVERNMENT 


AMA 


INTERNATIONAL BC 
AERO 


COMAMUNIC A TIONS, 


AERO, VOR, CONTROL, Etc. 
GOV'T., AERO MOBILE 


GOV'T., 


LOC at 
MARITIME 
moet 
Pmont 


LAND MOBILE, REMOTE, PHONE, Etc. 


MEDICAL 
SCIENTIFIC 


Pons AM BROADCASTING 


=] 
w 
> 
~ 
~ 
~ 
o 
oe 
.-) 
& 
~~ 
== 
& 
~ 
— 
—_ 
=i 
Ss 


6.490-0.510 ~—— DISTRESS, MARITIME 
0.510-0.535 +—— MOBILE TELEGRAPHY 


= 
= 
= 
“4 
os 


lation is rife on possible impact of hush-hush Philco 
tube, reported to use phosphor secondary emission in- 
dexing system which eliminates any mask but requires 
more complex timing circuits. 


HOMES OF TOMORROW will feature closed circuit TV, 
quick cooking electronic ovens, electrical heat pumps 
for heating and cooling, multi-colored wall lighting 
panels and large flat picture-on-the-wall TV screens, 
forecasts GE executive Vice-President Roy W. Johnson. 
(See Radarscope disclosure, “TV without CRT,” in 
April 1952 TELE-TECH & ELECTRONIC INDUS- 
TRIES, page 34.) 


WATCH FOR one of the largest TV receiver manufac- 
turers to enter the closed circuit TV field. 


FIELD SEQUENTIAL COLOR TV isn’t completely dead, 
at least so far as closed circuit applications are con- 
cerned. Neither is color TV projection. In hospitals, for 
example, color of internal organs is important in using 
video medium for instructing future surgeons. Simplic- 
ity of standard black-and-white projection and camera 
tubes combined with whirling color discs favor field 
sequential system for certain limited uses. 


MAGNETIC RECORDING is still something vague or 
non-existent to a strikingly large portion of the general 
public despite considerable promotion by tape and re- 
corder manufacturers. With education will come a 
greatly expanded market. 


FUTURISTIC WRIST WATCHES displayed at a jewel- 
ers convention included a timepiece which receives 
radio signals broadcast from a central station to keep 
it accurately synchronized. Another watch detects ra- 
dioactivity as well as tells time. 


“NAILED TO THE FLOOR” TV set price leaders which 
produce little profit for the manufacturer or dealer are 
being placed on the market to meet cut-throat price 
competition. Companies hope consumers will go for 
deluxe models which have greater margin of profit. 
Trouble so far is public liking for cheaper sets. Sales 
rise expected this fall should lift number of set makers 
out of the doldrums. 


ELECTROSTATIC SPEAKERS, also loosely referred 
to as capacitive and dielectric speakers, are the latest 
trend in mass produced high-fidelity systems. These 
units are most useful in tweeter applications. Simple 
construction promises low costs. Patent coverage is not 
clear cut, so litigation between big firms using units in 
their phonographs is a strong possibility. 
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INTERSTELLAR SPACE 


PROBING THE OUTER REACHES of Space with radio 
telescopes is becoming an increasingly important activ- 
ity of modern day astronomers. Distant stars are “seen” 
by the radio noise they emit. Even astral dust, which 
hides remote galaxies from the most powerful optical 
telescopes, can be penetrated by the radio telescope. 
Within three years, a radio telescope with a dish 250 ft. 
in diameter will be constructed in Australia under a 
$250,000 grant by the Carnegie Corp. Together with a 
similar unit nearing completion in England, radio 
sources throughout the heavens may be explored and 
plotted. Going a step beyond examination of space, the 
International Astronautical Federation recently met in 
Austria to discuss space platforms and other plans for 
getting along between here and the moon. One expert 
on the extraterrestrial optimistically suggested that TV 
companies might be interested in supporting such a 
venture since it would be necessary to go into space to 
establish a universal communications service. He noted 
that a satellite vehicle revolving at a height of some 345 
miles with an inclination of 45° to the equator could 
telecast over 90% of the earth’s surface. 


NATIONAL ECONOMY 


GROSS NATIONAL PRODUCT is expected to total 
$358 billion for 1954. Despite the fact that this amount 
of services and goods produced reflects a decline of $7 
billion from the peak year 1953, lower taxes and in- 
creased consumer income indicate that 1954 will be a 
fairly good business year, For the first five months of 
this year, personal income was at an annual rate of 
$285 billion, which is $600 million higher than the 
corresponding 1953 period. Gross national product pre- 
dicted for 1964 is $500 billion. 


AIRCRAFT 
FUTURE GROWTH of the aviation industry appears to 
be closely related to advances made in aircraft elec- 
tronic systems. Around 1941 there were about 200 low- 
frequency radio range navigational aids on domestic 
civil airways, no instrument landing systems available 
for scheduled operation, and some 23,000 civil and mili- 
tary aircraft flown, reports Stanford Research Insti- 
tute’s Research for Industry. Today with 375 omnidirec- 
tional ranges and 141 ILS at U. S. airports, over 127,000 
aircraft are flown annually in the U. S. This progress 
has required considerable investments in electronic 
gear. Before World War II the electronic investment 
per civil aircraft was about $4000. Today DC-6 radio 
costs about $30,000. Prewar fighters carried $3000 of 
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electronic equipment. Today the figure is closer to 
$300,000 for military fighters, and $750,000 on jet bomb- 
ers. Prospects are for an accelerated growth of airborne 
electronics due to higher operating speeds, all-weather 
flying, and new aircraft types. 


THE YEARS AHEAD 


ELECTRONIC THINGS TO COME are often the subject 
of sensational prognostications by semi-technical sci- 
ence fiction enthusiasts and others not much bette: 
qualified to envision the technological future. But it is 
a rare not-to-be-missed event when one of the most 
brilliant and respected electronic scientists sets down 


his thoughts on how electronic devices will serve us ; 


quarter-century hence. It is all the more impressive 
when we realize that 25 years ago when the electronic 
art was in its early infancy this man foresaw with re- 
markable clarity of vision the manner in which we 
would utilize electronics today. So it is with great pride 
that we herald the forthcoming October issue of TELE- 
TECH & ELECTRONIC INDUSTRIES containing “The 
Years Ahead,” writen by a pioneer inventor, a founde1 


of the IRE, Dr. Alfred N. Goldsmith. Don’t miss it! 


TRANSISTORS 


Marking a milestone in the growth of transistor production, Charles 
F. Adams, Jr., left, president of Raytheon Mfg. Co., presents to Mass. 
Governor Christian A. Herter the millionth transistor produced by the 
Waltham firm. Raytheon reports that field performance of 1,000,000 
units in actual service are showing failures of less than 2% per year, 
with over 1,000,000,000 operating hours to date 


By RICHARD D. BOGNER 


Radio Communications Engrg. Sect. 
Kollsman Instrument Corp. 


Elmhurst. N. Y. 


frequency 
covers the 


SWEEP generator 
Pe rach entire fre- 
quency band of interest each cycle 
is for many applications a more use- 
ful tool than one with a limited 
sweep width and separately variable 
center frequency. In fact, it can be 
used to replace the latter since the 
horizontal gain and position con- 
trols of the oscilloscope used to view 
the output allow control of the fre- 
quency range of the display from the 
full band down to a small percentage 
of the band being swept. The wide- 
band sweep generator is simpler to 
use, being merely “on” or “off” and 
allowing all variation to be per- 
formed at the oscilloscope, which is 
normally convenient to the operator. 
It is somewhat simpler to construct, 
especially for the UHF band, since it 
requires no tuning capacitor, a diffi- 
cult mechanical problem at these 
frequencies. It is more versatile, al- 
lowing, for example, use of one gen- 
erator by a number of operators, 
yet leaving each one separate con- 
trol of the scope display band; and 
it is more useful in any case where 
it is an advantage to view a large 
percentage of the band at once. 

The design techniques for a UHF- 
TV sweep generator described here 
are also useful for equipment in the 
200 to 2000 mc. The generator pre- 
sents a continuous display on an 
oscilloscope screen of 460 to 920 mc, 
with an output of better than 1 volt 
into 50 ohms varying less than 1 db 
over the band (Fig. 6). Using the 
same design technique, oscillators 
were also designed and built with 
sweep ranges of 220 to 440 mc and 
750 to 1400 mc. 


Oscillator Cireuit 


The oscillator used is of the modi- 
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ear 


) Frequency 


A central signal source for separate test operations is pro- 
vided by a generator which sweeps a complete band. 
Adjustments are made at the individual oscilloscopes 


fied Colpitts type with a 6AF4 triode, 
shown in Fig. 7. It has been shown! 
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Fig. 1: Capacity variation required vs. series external inductance 


Fig. 2: Characteristic impedance and capacity per unit length of two strip transmission line 
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that a circuit of this type allows a sumed here that C,, = 2.3 uuf and 


triode to oscillate above its “self 
resonant frequency,” defined as the 
oscillation frequency with the plate 
and grid short circuited at the tube 
pins. Fig. 8 shows an approximate 
equivalent tank circuit which takes 
into account the internal plate to 


L,, + L, = .020 uh, and that this cir- 
cuit alone predicts the resonant fre- 
quency of the oscillator. From this 
circuit and the assumptions on C,, 
and L, + L,, the external reactance 
required can be determined as a 
function of frequency. This is plotted 
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Fig. 9, which shows the self reso- 
ant frequency of the 6AF4 to be 
bout 740 mc. 

The external tank circuit consists 
f a series combination of fixed in- 
uctance and variable capacitance. 
o obtain the input impedance vari- 
tion required (Fig. 9), the percent- 
ge change in capacity needed is an 
iverse function of the magnitude of 
he series inductance and a direct 
inction of the value of minimum 
apacity. This is demonstrated in 
‘ig. 5, which shows the values of 
naximum and minimum capacity 
equired as a function of L, The 


atio Cyax/Cyj, approaches four as 
, becomes large (and C becomes 
mall). 


The above considerations provide 
ome initial restriction on the oper- 
iting point to be chosen. Naturally, 
t is desirable to require a small 
‘-hange in capacity. It is also impor- 
tant, however, both that the mini- 
num capacity required not be too 
small and that the inductance not be 
too large. Capacities below about 
louuf are difficult to achieve and 
reproduce controllably due to un- 
avoidable strays and tolerance re- 
quirements. Inductances much above 
‘4 wh become more lossy, are more 
difficult to reproduce exactly, and 
require a type of construction which 
makes reducing the capacity be- 
tween the two inductances in the 
tank circuit more difficult. Fig. 5 
shows that the limiting factor here, 
however, is the restriction on C,,,,, to 
% uuf, (or the total series capacity 
to M4uuf), which occurs at L equal 
to about 0.12 uh, 

It is desirable to use a simple two 
plate capacitor for a mechanical 
sweep generator, allowing the mo- 
tion of one plate to change the ca- 
pacity by effecting a change of plate 
spacing. For reasons of balance and 
elimination of moving contacts, two 
capacitors in series are used, as 
shown in Fig. 2. The stators, con- 
sisting of two coplanar flat plates, 
are tied to the plate and grid induc- 
tances respectively, and a single 
plate moves against both stators. 
This arrangement is shown in Fig. 3. 
The total external series inductance 
required will be between 0.03 and 
0.12 uh, from Fig. 1 and the above 
restriction on C,,;,. This places 
0.015<L/2<0.060 uh, orders of magni- 
tude obtainable with short, thin 

(Continued on page 106) 
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Fig. 3: Oscillator tank circuit assembly 


Fig. 4: (r) Oscillator with side plate removed. The stators and inductors are supported by textolite 


Fig. 5: Curves of constant series inductance and constant platemotion vs. plate length and width 
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New Resistor Voltage Coefficient 


The variation of resistance with applied voltage is accurately predicted by 


measuring the harmonics generated due to the resistor’s non-linearity 


By LOUIS A. ROSENTHAL 
issoc. Prof. of Electrical Engrg. 
Rutgers University 


New Brunswick, N. J. 


| eee voltage coefficient for a re- 
4 sistor is a measure of the resist- 
ance change due to the application 
of voltage. In the accepted measure- 
ment of voltage coefficients, the re- 
sistance at lo rated voltage 
and at rated voltage are determined 
on a bridge. The per-unit change in 
resistance per change in voltage (at 
which the measurements are made) 
results in a voltage coefficient. The 
appropriate equation is 

Voltage coefficient C, 

Ri-R 


of 


. 100 & 

R E.-F 

where R, is the resistance measured 
at rated voltage (E,) and R, is the 
measured at 0.1 rated 
(E,). In applying rated 
voltage it is important that heating 
effects do not enter the picture. 
Therefore a standard test procedure 
requires that the rated voltage never 
be applied for more than 1 sec in ap- 
proximately 15 sec intervals. In gen- 
eral, 


resistance 
voltage 


coefficient measure- 
ments are awkward to make. 
Fortunately, 


voltage 


coefficient 
has not been a serious limitation to 
the application of various resistors 
in conventional circuits. With the 
growing importance of pulse tech- 
niques in electronic circuits, how- 
ever, it is likely that the voltage co- 
efficient will be more seriously con- 
sidered. In all circumstances, it is a 
measure of a deviation from the 
ideal resistor. 


voltage 


and 


ARNOLD S. LOUIS 
Markite Co. 
155 Waverly Place 


New York, N. Y. 


It is of interest to note that for 
certain standards a 0.02%/volt volt- 
age coefficient is tolerable for a 1- 
watt For a 10,000 ohm 1- 
watt resistor, the rated voltage is 100 
v. and the change in resistance from 
small voltages to the rated voltage 
should be less than 2% or 200 ohms. 
Resistors of lesser wattage ratings 
are allowed as much as 0.035%/volt 
for a voltage coefficient. 

A technique will be described 
wherein voltage coefficient can be 
determined while rated voltage is ap- 
plied to a resistor. The voltage is ac 
and because of the non-ohmic na- 
ture of the resistor under test, har- 
monics of the applied voltage are 
generated. By properly interpreting 
the measured harmonic content, a 
voltage coefficient can be established 
for the resistor at rated dissipation. 
At the same time, a nonlinearity co- 
efficient (5) can be evaluated for the 
volt-ampere characteristic of the re- 
sistor. 


resistor. 


Since the coefficient is determined 
at rated power conditions, the test 
parallels actual application, Meas- 
urements can be made rapidly and 
with greater ease; they are stable 
and reproducible. 

The non-ohmic nature of a re- 
sistor can be described by assuming 
it to have a volt-ampere character- 
istic, at a single internal tempera- 
ture, of the form 


L. A. Rosenthal 


where i is the current flowing as a 
result of the instantaneous applied 
voltage and a is the nominal con- 
ductance of the resistor in mhos. 
Since the resistor is passive, the 
characteristic must pass through the 
origin and have zero-point sym- 
metry unless partial rectification oc- 
curs within the unit. 

Therefore, the power series need 
not contain any even terms under 
this assumption of a bilateral and 
passive unit. 


Bilateral Resistors 


All of the many resistors tested 
were, to the limit of resolution, bi- 
lateral and passive. The coefficients 
3b, y, ete., described the nonlinearity; 
they are positive for resistors having 
negative voltage coefficients. It has 
been observed that within the power 
ratings of any resistor, the 6 coeffi- 
cient is predominant for applied 
voltages with low crest factors. If a 
voltage 


v = V, sin 0, where 6 = wt = 2nft 


is applied to the resistor under test, 


Fig. 1: (1) Commercial version of Voltage Coefficient Test Set. Fig. 2: (r) Schematic of basic voltage coefficient apparatus 
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lester 


the current flowing will be (neglect- 
ing harmonics higher than the 
third), 
i, =(a V,+ 8 V,* %) siné 
b V,° sin 39/4, 


and it contains a third harmonic 
component, The comparison resistor, 
as shown in Fig. 2, will carry a 
current 


i, g V,, sin 0 


Since the center tapped transformer 
passes on to the secondary a volt- 
age of the form 


T » ¢8 «7 

V¥,=k Gi, — i), 
where k is a transformer constant, 
g can be adjusted so that 


g=a+368 V,2/4=a 


This is equivalent to canceling out 
the fundamental and being left with 
only the nonlinearity which can be 
measured as 


V, = k8V,; sin 36/4. 


The term sin 39 merely indicates the 
form of the balance voltage. By 
measuring (3 the first order nonline- 
arity is evaluated and it will be 
shown to be the most significant one 
present. Referring to the earlier 
definition of conventional voltage 
coefficient, the equation 


Fig. 3: Two typical third harmonic voltages 


Fig. 4: Rear view of voltage coefficient tester 
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Fig. 5: Third harmonic content measured for 


RR, 100 
4 ( 
R, EI 
can be written as, 
1 /a—1/(a+BV?.) 100 
Ge : v/) 
l a V5 
which can be simplified to 
i BV./a. 


This voltage V, is the peak value of 
the applied voltage and the above 
equation will give the voltage coeffi- 
cient in this dynamic technique. 
The constant for the transformer 
was found by measuring the output 
voltage (V,) for a 1 ma. unbalanced 
ac current and it is given by 
i, — i, = 0.8 X 10° V,. 


1 


This equation holds for peak or RMS 
values and if V, is in mv, as prac- 
tically found, the form is 

i, —i, = 08 X 10° V,,. 
Solving for the § coefficient the 
equation is 

Bb = 4(0.8) 10° V.,/V,° 
where all voltages are peak values 
or 

6=16~X 16° V,/V," 
for RMS values of voltage. 
The voltage coefficient is then, 

C. = 32 X 10° V,/aV,2 

(peak values of voltage are used) 

and since (1/a) is the reciprocal of 
nominal resistance the expression 
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8 10 20 
APPLIED VOLTAGE 


40 80 100 200 


A—tThyrite resistor; B—Resistor F '/,-2-12; C— 
Resistor F '/,-1-10; D—‘C"’ packed in dry ice; 


E—Resistor A '/.-1-10; F—Resistor B '/,-1-10 


can be simplified to 
_& 2.3 X< 10° V,_/V.?/R, 

(RMS volts used) 
or if the measurement is made at 
rated power P,, then 

C, = 23 10-*V,/P, 

23 X 10* V,/Pa % 
where V, is in millivolts (rms) and 
P, is in rated watts. 
For example, a 42-watt, 12 K resis- 
tor tested with 77.5 v applied re- 
sulted in a mean V, value of 11.1 
mv. The value of C, is 
Cy 46 < 10% X 11.1 
the value of (3 is 


(3 1.6 MF? CEE) / CT7.3) 
0.382 « 10° 


0.005%: 


and the general volt-ampere charac- 
teristic is 


i 83 « 10° V 0.000038  10°° V8 


Error Correction 


It is apparent that the nonlinearity 
is not great, and an extremely sensi- 
tive apparatus is required for its 
detection. A small error in the de- 
termination of $8 exists due to the 
neglect of higher order nonlineari- 
ties. The third harmonic measured 
does contain some distortion which 
will increase as the amplitude of the 
applied voltage increases. In order 
to investigate the magnitude of this 
error, a wave analysis of the har- 
monic output was made. The results 
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Coefficient Tester (Continued ) 
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Fig. 6: Noise measurements. Noise voltage generated by resistor is first amplified and filtered 


are tabulated below: 


Resistor F1-1-12 100 v. applied 
Frequency Harmonic % of RMS 
(cps) value 
180 3rd 97 
300 5th 27 
420 7th 10 
540 9th 5.6 
660 11th od 
780 13th 24 


Resistor 


B-12-1-10 70 v. applied 


Frequency Harmonic “% of RMS 
(cps) value 
180 3rd 100 
300 Sth 8 
420 7th ZA 


The resistor having the greater non- 
linearity was responsible for a larger 
number of harmonics, whereas a 
moderate voltage coefficient resistor 
produced essentially a pure third 
harmonic. The VTVM, although it is 
an averaging type of meter, gave 
readings that were within 2° of the 
3rd harmonic RMS value. An advan- 
tage to using a wave analyser as a 
voltmeter lies in the fact that the 
fundamental balancing is not critical. 
The third harmonic is selected from 
the large fundamental that may ap- 
pear in the output. 


Scope Interpretation 

The harmonics can be observed 
directly by using a linear internal 
sweep synchronized to the line fre- 


64 


quency as shown in Fig. 3. A Lissa- 
jous figure can also be observed by 
using the line frequency on the hori- 
zontal deflection plates. The result- 
ing Lissajous figure as shown in Fig. 
7 is a rotated “S” shaped curve typi- 
cal of a fundamental and third har- 
monic starting in phase. The Lissa- 
jous figure can be made to have no 
area, indicating that there are no 
miscellaneous phase shifts. It is in- 
teresting at this point to consider 
the possibility of these generated 
harmonics being caused by periodic 
temperature variations. If a resistor 
has sufficiently small mass and a 
high temperature coefficient, its re- 
sistance may follow the instantane- 
ous power variations, which are 
double frequency in nature. The 
current flowing in this resistor would 
contain a distinct third harmonic. 
Such temperature effects have not 
been observed in the resistors stud- 
ied to date. Since there is no area 
to the Lissajous figure, the funda- 
mental and third harmonics are in 
phase. This is an unlikely condition 
if the thermal inertia of the resistor 
is significant. No appreciable change 
in measured third harmonic was ob- 
served for a frequency variation 
from 50 to 500 cps using the de- 
scribed apparatus with a high volt- 
age coefficient resistor. In addition, 
temperature coefficients were meas- 
ured for all resistors under test. For 
many, the temperature coefficient 
changes sign and there is no ob- 
served relation between temperature 
coefficients and harmonics generated. 


The temperature coefficients were 
obtained by measuring the room 
temperature (23° C.) resistance and 
then placing the resistor in a hot box 
maintained at 80° C. As the resistor 
came up to temperature its resist- 
ance was “tracked” in order to de- 
tect any change in the sign of the 
coefficient. The final resistance 
(80° C.), when compared with the 
cold resistance, gave a qualitative 
indication of the mean temperature 
coefficient of resistivity. 

A wire wound resistor having a 
coefficient of 190 parts per million 
per ° C. indicated no third harmonic 
at rated power even though the 
temperature coefficient is compa- 
rable to that of certain composition 
resistors. It appears that the har- 
monics generated are due only to 
voltage coefficient effects. 

The sign of the voltage coefficient 
can be determined by examining the 
third harmonic wave form as bal- 
ance is approached (Fig. 3). By in- 
creasing the comparison resistor, or, 
decreasing the linear current, a de- 
pression is observed in the peaks of 
the fundamental, which by referring 
to the derived equations are indica- 
tive of a + (negative C,), or the 
fundamental and 3rd harmonic start 
in phase. As the current i, is further 
decreased the output signal goes 
through an all harmonic state and 
then proceeding to the other side of 
balance, the third harmonic “peaks” 
the fundamental waveform. This is 
equivalent to the two starting 180 
out of phase. For all composition 
resistors tested it was observed that 
the } factor is positive or the voltage 
coefficient is negative. 


Apparatus 


The apparatus is sketched in Fig. 
2. The current flowing into the re- 
sistor under test is compared to that 
of a wire wound variable resistor 
by subtracting the currents in a 
transformer. When the fundamental 
components cancel the harmonics 
generated by the test resistor are 
measured by a voltmeter and ob- 
served on a cathode ray oscilloscope. 
The transformer is a well balanced, 
well shielded, high quality grid input 
transformer (150 ohms to 50,000 
ohms). Power for driving the re- 
sistor under test is obtained from 
the ac line (60 cps), controlled by 
a variable transformer and filtered 
of miscellaneous line disturbances. 

Third and higher odd harmonics 
included in the power line supply 
will not disturb the apparatus since 
these harmonics are applied sym- 
metrical to the resistor under test 

(Continued on page 110) 
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| Designing An Electro-Thermal Relay 
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Fig. 1: Hermatically sealed thermal relay employing direct expansion element of hot wire type 


A review of the considerations followed in develop- 
ing a thermal relay capable of time delays adjust- 
able from a fraction of a second to several minutes 


thermal relay has been defined 

as one which operates on the 
heating effect produced by the flow 
of an electric current rather than by 
magnetic action or induction. This 
definition makes certain differences 
between thermal and magnetic re- 
lays immediately apparent. In the 
first place, magnetic materials as 
such need not be employed in the 
construction of a thermal relay. Sec- 
ondly, contact operation in the 
thermal relay is brought about by a 
rise in temperature rather than by 
a change in magnetic induction. 
Where high conductivity wire is em- 
ployed in the exciting coil of the 
magnetic relay in order to produce 
maximum ampere turns for a given 
input power and winding cross sec- 
tion area, a high resistivity alloy is 
usually used for the heating coil of 
the thermal relay. 

The time constant of electro-mag- 
netic relay structures seldom exceeds 
one second. On the other hand, 
thermal time constants in the order 
of minutes are readily obtainable 
with relatively small elements and 
it is this inherent delay characteristic 
of the thermal relay which has led to 
its extensive use in the many and 
varied applications where time de- 
lay relays are required. Relays 
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which employ the thermal principle 
are not restricted to delay applica- 
tions however and those with neg- 
ligibly small operate times often 
compete favorably with  electro- 
magnetic types. 


Thermal Expansion 

While many different schemes 
have been employed in thermal relay 
construction, our scope here must 
be limited to the simple but impor- 


By JOHN J. DIETZ, Ch. Engr. 
Instrument Division 
Thomas A. Edison Inc. 
West Orange, N. J. 


tant class of relays in which the ex- 
pansion or deflection of an actuating 
element is directly made to do the 
work of moving the contacts and to 
produce contact operation at some 
time during the heating cycle. 

A relay employing a direct expan- 
sion element of the hot wire type is 
shown in Fig. 1. Here the change in 
length resulting from the tempera- 
ture rise of the expanding wire is 
mechanically amplified and made to 
operate the contacts. The small 
thermal mass of the wire makes rapid 
operation possible and relays of this 
type may be set to operate anywhere 
from a few tenths of a second to 
three seconds. Materials selected for 
the expanding element must have a 
high temperature coefficient of ex- 
pansion, high electrical resistivity 
and high creep strength at the maxi- 
mum operating temperature of the 
wire. Where ambient compensation 
must be provided linearity of the 
expansion coefficient over the ex- 


Fig. 2: Thermal relay in which motion of a bimetal strip directly produces contact cpe-cation 
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Fig. 3: (1) Bimetal element at left bends in proportion to heat until contact is made. Fig. 4: (r) Relay in which heater voltage has little effect on timing 


Thermal R elay (Continued ) 


pected operating range in both the 
actuating and compensating elements 
is essential. Typical metals employed 
are the chrome-nickel and _ nickel- 
iron alloys. 

In Fig. 2 we have shown a typical 
relay of the bimetal type in which 
the motion of the bimetal strip di- 
rectly produces contact operation. 
The bimetal has been found to be a 
highly satisfactory heat storage 
means particularly in relays operat- 
ing in the timing range of from a few 
seconds to about ten minutes. The 
deflecting elements used are usually 
of the Invar-stainless steel variety 
and these provide high 
rates and good stability. 

Both of the relays illustrated are 
ambient compensated and both are 
hermetically sealed in size T-9 shells 
of the type used in the manufacture 
of radio receiving tubes. The design 
in each case provides for adjustabil- 
ity of their timing characteristics 
after sealing. 


deflection 


Bimetal Operated Relays 


For our purpose here we will em- 
phasize and discuss in some detail 
the considerations which apply to the 
design of bimetal operated relays of 
the time delay type. Much of what 
follows is basic however and there- 
fore applicable to thermal relays as 
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a class. Our approach will be to 
examine the simple configuration 
shown in Fig.’3 and then in the light 
of this examination to discuss the 
more practical structure of Fig. 2. 

We have in Fig. 3 a simple bimetal- 
lic element mounted cantilever 
fashion to an insulating block at its 
lower end and carrying a moving 
contact at its free end. A second 
and non-deflecting member is also 
mounted to the block and carries 
the fixed contact at its upper end. 
A heater winding is wrapped around 
the bimetal member and electrically 
insulated from it. If now a current 
is allowed to flow through the heater 
the bimetal will begin to store up 
heat energy and as it does so its tem- 
perature will rise and it will gradu- 
ally bend. After a predetermined 
time interval the contacts will close. 
This we refer to as the Operate Time 
—the interval between the applica- 
tion of the heater voltage and relay 
contact operation. 


Mathematical Analysis 


Now, the exact mathematical an- 
alysis of the thermal behavior of 
even the simple structure shown in 
Fig. 3 would be quite complex. For- 
tunately, however, certain simplify- 
ing assumptions may be made which 


greatly reduce the work involved 
without introducing errors of con- 
sequence. 


W t 
a 64 1 ‘ € pvc/A@ ( 1 
Aa 


If for convenience we set, 
pvc Aa = Xr (2) 


We may write, 


W t 
A 6, + ] € A (3 
Aa 


Where 

W = power input to heater wind- 
ing in watts. 

P = ave. density of bimetal in 
gms./cem*. 

V = total volume of bimetal in 
cm, 

C = ave. specific heat of bimetal 

in watt-secs./gm° C. 

A = total surface area of bimetal 


in cm”. 
a = coefficient of heat transfer to 
surroundings in watts/cm.° S. 


8 = temperature of bimetal at any 

time t in ° C. 

0, = temperature at t, or ambient 

temperature in ° C. 

t = time in seconds. 

X = thermal time constant. 

Those familiar with electrical cir- 
cuitry will recognize Eq. 3 as being 
analogous to that defining the instan- 
taneous voltage across a capacitor 
being charged through a series re- 
sistance from a battery source. 
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Examination of these equations 
vill lead to a number of interesting 
‘onclusions. We find to begin with 
hat the temperature time curve 
will be exponential and that the 
naximum temperature rise will be 


yr 


‘qual to , that is, this rise will 


Au. 
»e directly proportional to the power 
nput to the bimetal and inversely to 
he heat loss coefficient and the sur- 
ace area which is dissipating this 
oss. The thermal time constant Aj, 
lefines one of the basic characteris- 
ics of the thermal relay and war- 
ants closer attention. Eq. 3 tells us 
hat X is equal to the number of sec- 
mds required for the bimetal to 
ittain 63% of its ultimate tempera- 
ture. The importance of this constant 
lies in the fact that its numerical 
value is related to the practical lim- 
its of timing to which a relay of the 
type under consideration may be ad- 
justed. Thus greatest reliability of 
contact operation occurs in the tim- 
ing range from t, to t. on the curve 
of Fig. 5 and we would find that for 
timings much below or above these 
values small variations in ambient 
temperature would result in large 
percentage changes in the operate 
time. Similarly, any mechanical shift 
in the structure resulting in a small 
gap change would produce the same 
result. Moreover, as the operate 
point is raised above point B the 
sensitivity of the operate time to 
heater voltage becomes increasingly 
great. The actual usable timing 
range will, therefore, be determined 
primarily by the time constant of 
the structure employed and its di- 
mensional stability. Contact erosion 
or build-up during operating life, 
the ambient temperature and volt- 
age range over which the relay must 
operate, and the degree of repeat- 
ability of operating time required are 
additional controlling factors. 

Eq. 2 defines the time constant in 
terms of the physical characteristics 


of our simple relay. We note that it 
has the dimensions of time and fur- 
ther that it is directly proportional 
to the volume of the bimetal and to 
its density and specific heat and in- 
versely to the heat loss coefficient 
and the surface area. This being so 
a greater mass of metal in the actu- 
ating element does not necessarily 
result in a longer time constant. In- 
stead, this factor will depend primar- 
ily upon the ratio of volume to 
surface area. It follows from this that 
where this ratio can be increased, as 
for example by doubling the thick- 
ness of a thin rectangular strip, the 
time constant will be almost dou- 
bled. On the other hand doubling the 
width of the strip will but slightly 
alter the ratio and produce a negli- 
gible increase in its value. In this 
connection it is interesting to note 
that attempts to miniaturize a ther- 
mal relay of a given construction by 
scaling down its linear dimensions 
will result in a reduction of the ratio 
of V/A, since V is reduced faster 
than A, and therefore a reduction in 
X. We note also that while P, V, C 
and A depend entirely on the mate- 
rial of which the bimetal is made and 
upon its shape, the heat loss coeffi- 
cient a, is determined principally by 
the thermal conductivity of the gas- 
eous medium through which heat is 
transferred to the walls of the relay 
and to the surroundings. 


Thermal Conductors 


This relationship of the loss coeffi- 
cient to the time constant may, be 
taken advantage of in the case of 
hermetically sealed relays to obtain 
either shorter or longer operate time 
ranges than those possible in air 
without altering the size of the heat 
storing bimetal. Thus for short timing 
relays a is made large by employing 
a good thermal conductor such as 
hydrogen while for long delay times 
the relay may be pumped down to a 
high vacuum and a thus reduced to 


a minimum. Other stable gases with 
higher molecular weights such as 
nitrogen and argon may be employed 
when intermediate timing values are 
desired. 

In practice, time constant ratios 
of 8 to 1 are readily obtained in this 
way for a given size actuating ele- 
ment. By altering the bimetal thick- 
ness as well as the gas fill the time 
constant ratio may be further in- 
creased and a value of 30 to 1 is 
easily achieved. 

Some idea of the advantages re- 
sulting from the use of gas conduc- 
tivity for the adjustment of thermal 
time constant may be obtained when 
it is realized that the simple substi- 
tution of hydrogen for air in the case 
of short delay relays makes it pos- 
sible to increase the bimetal thick- 
ness by a factor of 2.5. The effect of 
the increased stiffness thus obtained 
is to move the fundamental reso- 
nance frequency of the bimetal from 
approximately 50 cps to 125 cps or 
well above the 0-55 cps range speci- 


fied in MIL-E-5272, Procedure III. 


Saturation Temperature 


Fig. 6 shows the effect of changing 
the gas fill within the relay enclosure 
for a given size bimetal. Note that for 
a given heater power the saturation 
temperature attained increases as a 
decreases. Thus for the unity cou- 
pling case where the gas does not 
play a role in the transfer of heat 
from the heater winding to the bi- 
metal, vacuum relays may be oper- 
ated at lower heater power than gas 
filled types having comparable gap 
spacings. 

Since both the time constant and 
the saturation temperature attained 
by the heated bimetal are dependent 
upon the residual gas_ pressure 
within the relay enclosure, it is of 
great importance that the structure 
be thoroughly out-gassed during 

(Continued on page 139) 


Fig. 5: (I) Greatest reliability of contact operation occurs in the range from t; to te. Fig. 6: (r) Effect of changing gas fill for given size bimetal 
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The Geodimeter—an Electronic 
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Fig. 1: (1) Geodimeter. Photo tube unit is at right, large container (c) holds high voltage transformer and rectifiers. Fig. 2: (r) Diagram of unit 


A high degree of accuracy is claimed for this Swedish 
electronic equipment which computes point-to-point dis- 
tances from the phase difference between light waves 


By C. E. GRANQVIST 
Svenska AB Gasaccumulator 
Stockholm, Sweden 


4 OR accurately determining the 
position of points in the field for 
mapping purposes, it has been cus- 
tomary to start from a base line, the 
position of which is exactly deter- 
mined by astronomical methods and 
the length of which is measured 
directly with a carefully calibrated 
tape. From the terminal points on 
this base line the angles to a third 
point are then determined, which 
together with one terminal point of 
the base line determine the first side 
in a chain of triangles. At significant 
distances from the base line, errors 
occur because the angles are added 
progressively. Furthermore, certain 
data are difficult to obtain as it is 
not always possible to set out a base 
line of sufficient length. 

The methods of determining dis- 
tances with the help of radio waves 
has been tried out, but the difficul- 
ties are considerable, since it is dif- 
ficult to determine the rate of propa- 
gation at the frequencies employed 
with sufficient accuracy. Moreover, 
the presence of electrically conduct- 
ing objects in, or close to, the direc- 
tion of measurement gives rise to 
appreciable errors that are difficult 
to check. 
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A Swedish geodesist, Dr. Erik 
Bergstrand, demonstrated at the end 
of the 1940’s that it was possible in 
practice, by employing light, to carry 
out direct determinations of length 
with the high degree of accuracy 
necessary in geodetic measurements. 
The advantages resulting from the 
use of light are considerable, inas- 
much as the rate of propagation of 
light waves is very accurately 
known. 


Operating Principles 


The principle of the geodimeter 
(Fig. 1), the name adopted for the 
improved Bergstrand instrument, is 
based on a modification of the 
method employed by Fizeau more 
than 100 years ago. Thanks to the 
recent introduction of modern elec- 
tronic and optical devices, however, 
the sensitivity and accuracy have 
been increased to a very high degree 
in measuring 35 to 40 km. 

The light ray employed for the 
measurements is divided up into 
flashes by means of a Kerr cell (Fig. 
5) and a ecrystal-controlled high 
frequency generator; 10,000,000 such 


flashes being transmitted per second. 
After reflection in a reflecting de- 
vice located at the other end of the 
section measured, the flashes are re- 
ceived by the geodimeter’s receiver 
in which a highly sensitive photo- 
electric cell converts the light im- 
pulses into electrical impulses. See 
Fig. 2. The distance is ascertained by 
measuring time taken by the light 
ray in its passage over the measured 
section. Since the speed of propaga- 
tion of light is accurately known and 
the flashing frequency is well de- 
fined by the crystal-controlled gen- 
erator, the accuracy in the deter- 
mination of the distance will also 
be very high. The geodimeter is 
equipped with a built-in calibrating 
device by means of which the effect 
of instrument errors is considerably 
reduced. 

In order to explain more clearly 
the principle of the instrument one 
can think of making the following 
experiment. 

The apparatus set up sends out a 
pulsating light beam (Fig. 3) that 
is reflected from the mirror and sent 
back to the instrument. The photo- 
multiplier, or receiver, is connected 
to the voltage of the Kerr cell, or 
transmitter, in such a way that the 
sensitivity of the photomultiplier is 
synchronized with the light output 
from the Kerr cell. Thus maximum 
output of light from the Kerr cell 
coincides with maximum sensitivity 
of the photomultiplier. If now the 
photomultiplier is detached from the 
geodimeter and brought up to where 
the light beam leaves the instru- 
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ent, maximum deflection will be 
ead on an indicating meter con- 
ected to the photomultiplier, be- 
ause the phase of maximum light 
oincides with the phase of maxi- 
um sensitivity of the photomulti- 
ier. 


Phase Measurements 


If the photomultiplier is moved 
long the path taken by the light 
eam, the indicating meter will show 

minimum some distance away 
rom the Kerr cell. This is because 
the phase of maximum light no 
onger corresponds with the phase 
§ maximum sensitivity, due to the 
lelay in time of the light beam to 
reach the photomultiplier. As the 
photomultiplier is moved further 
iway along the light path a succes- 
sive number of maximum and mini- 
mum indications will be noted, all 
the way out to the mirror and all 
the way back again. The distance 
from the geodimeter to the mirror 
and back can then be expressed in a 
number of whole cycles, and a frac- 
tion of a cycle, because it is not 
likely that the distance to be meas- 
ured coincides with a number of 
whole cycles. The measurement of 
the distance can then be divided into 
two operations, that of measuring 
the number of whole waves and that 
of measuring the length of the 
partial wave. The former is quite 
simple and shall be explained later 
on. The latter is measured as fol- 
lows. 


7~ 
ge 4 \ 
A \ 
— x. 
me 
' f \ 
A 
/ 
/ 
A 
; Time 


Fig. 3: Method of modulating light beam. Receiver sensitivity is also varied at same frequency 


The synchronizing voltage pulse 
from the Kerr cell to the photo- 
multiplier is run through a variable 
electrical phase delay line. The 
phase delay could be adjusted until 
the indicating meter again reads 
maximum, and then the phase delay 
in degrees is the same as the length 
of the partial wave in degrees. The 
length of the partial wave could 
then conceivably be read directly on 
the dial of the phase delay line. It 
is very difficult, however, to read a 
maximum or minimum on such a 


Fig. 4: (I) Schematic diagram of null indicator Fig. 5: (r) Kerr cell—polaroids, condenser, lamp 
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meter, due to light intensity fluctua- 
tions from changing atmospherical 
conditions. 

To avoid this, two photomulti- 
pliers can be used, placed half a 
wavelength apart along the axis of 
the received beam. (Wavelength 
means of course the length of the 
light beam pulsations, not the wave- 
length of light.) When these photo- 
cells are being moved along the 
beam, or when the delay line is 
varied, one cell will indicate an in- 
creasing voltage and the other a de- 
creasing voltage. The point where 
the two voltages are equal will then 
be very easy to determine accurately 
with a sensitive bridge galvanom- 
eter. It is very difficult to use two 
cells, however, because at the fre- 
quency used, a half wave is 15 
meters long and because it is very 
unlikely to find two photocells that 
are perfectly metched. 


180° Phase Shiit 


One cell might possibly be used if 
it could be moved back and forth 
from one measuring point to the 
other quickly enough. In the geodim- 
eter this is done electrically. The 
synchronizing voltage pulse, taken 
from the Kerr cell and applied to 
the photomultiplier, is moved half a 
wavelength in phase one hundred 
times per second. To “move” an 
(Continued on page 146) 


Compandors Boost Performance of 


Fig. 1: New compandor unit em- 
ploys only two tubes. Plug-in con- 
struction allows easy replacement 


Application of the compandor to physical or carrier- 
derived circuits can effect an increase of 22 db in the 
signal-to-noise ratio, eliminating the need for expensive 


line work 


| Aeon compandor is a device for 
improving the intelligibility of 
speech transmission circuits by in- 
creasing the signal-to-noise ratio. 
It was originally developed for use 
with transoceanic radio circuits in 
the early 1930’s, but until recently 
its use has been restricted by pro- 
hibitive installation costs. Improve- 
ments have now brought the cost 
and complexity of individual units 
within a range where, within the 
next few years, we can expect a 
wide-spread increase in their use. 

Since the compandor can effect a 
practical improvement in signal-to- 
noise ratio of about 22 db, its use 
can often eliminate the need for ex- 
tensive line work, which is otherwise 
the only means of bringing presently 
substandard physical or carrier de- 
rived circuits up to usable quality. 
The device can also often permit the 
installation of new carrier channels 
on lines which would otherwise re- 
quire expensive retranspositions to 
keep cross-talk within required 
limits. 


Compandor Action 


Design of carrier systems with 
compandors as an integral part of 
each voice channel also permits re- 
laxation of design requirements for 
various channel and system filters or 
amplifiers, with consequent econo- 
mies in equipment manufacturing. 

The miniaturized compandor man- 
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ufactured by Lenkurt is designed for 
general purpose use in all of the 
above mentioned applications—pres- 
ently installed circuits—new carrier 
circuits—and new carrier equipment. 
The complete unit, as shown in Fig. 
1, is only 3% in. wide, 2 in. high, 
and less than 10 in. deep. Only two 
tubes are required. Test points on 
the front of each unit facilitate test- 
ing for routine maintenance and 
trouble shooting, and the entire unit 
can be quickly removed from its 
mounting and replaced by another. 
An interchangeable resistance hy- 
brid or four-wire termination ar- 
rangement plugs into each unit. Four 
complete compandors plug into a 
rack-mounted shelf which occupies 
only 3% in. of rack space and also 
contains necessary fusing and alarm 
circuitry. 

To obtain the maximum benefits 
available from the use of compan- 
dors, it is necessary to appreciate 
both the advantages which can be 
obtained from its application, and 
the manner in which compandor ac- 
tion may limit use of the device on 
certain types of circuits. 


Compandor Theory 


One of the basic principles of 
transmission engineering is that the 
effect of noise coming into the line 
between terminals can be reduced 
without increasing the net loss of a 
circuit if the transmitting level is 
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increased and a loss of the same 
amount is inserted at the receiving 
end. Noise is then reduced by the 
same amount as the inserted loss. 
The compandor takes advantage 
of this principle, without the neec 
for higher power amplifiers, by de- 
creasing the range of intensities in 
transmitted signals. For weak sig- 
nals the compandor increases the 
level at the sending end and de- 
creases it in the same ratio at the 
receiving end. Strong signals are 
changed little or not at all since in 
this case there is usually adequate 
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Automatic Electric Sales Corp. 
1033 W. Van Buren St., 
Chicago 7, Ill. 


signal-to-noise ratio. But for this 
change in intensity range, crosstalk 
between systems (as distinguished 
from noise or crosstalk into one sys- 
tem) would not be effectively 
reduced. 

Although the average noise im- 
provement from available compan- 
dors is rated as 22 db, the actual 
improvement obtained in any par- 
ticular case is a function of how 
noisy the circuit is without a com- 


Fig. 2: Block diagram of Type 5090A compandor 


Fig. 3: Compressor and expandor functions 
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indor, and of how loud the user is 
iiking. With a very loud talker on 
very noisy circuit there could con- 
ivably be no improvement. This 
nndition is approached when 
eech and noise are of equal inten- 
ty at the input to the expandor. 
To fully appreciate both the pos- 
bilities and the limitations of the 
e of a compandor on all types of 
annels transmitting various types 
intelligence, it is necessary to 
iderstand how the device produces 
improvement in signal-to-noise 
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Operation 


The compandor is basically a four- 
ire device, treating each direction 
transmission separately. Each 
ympandor unit consists of a com- 
ressor (in the transmitting branch) 
nd an expandor (in the receiving 
yrranch). Thus a channel must have 
1 compandor at each end for proper 
operation. 

The basic equipment of a com- 
pandored circuit is illustrated in Fig. 
2 for one direction of transmission. 
The reverse direction is, of course, 
identically equipped. Here you will 
note that at each end part of the sig- 
nal (compressor output or expandor 
input) passes through a rectifier 
which in turn controls the operating 
point of the variable loss device. 

The effect of a compandor on a 
range of input signals is illustrated 
in Fig. 3. An input intensity range 
of 56 db is compressed to one-half 
or 28 db for transmission between 
terminals. At the receiving end of 
the circuit these signals pass 
through an expandor and the orig- 
inal intensity range of 56 db is 
restored. 

Compandor operation is illustra- 
ted more completely in Fig. 4 where 
the compression and expansion of 
signals in a compandor is indicated 
for two different speech powers. 


Noise Advantage 


The two examples of carrier chan- 
nel operation, one with and one 
without a compandor, shown in Fig. 
4, indicate how the compandor per- 
mits operation over circuits other- 
wise too noisy for use. A line noise 
intensity of —51 dbm has been as- 
sumed at the input to the carrier 
terminal. The noise can be either 
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crosstalk or random induced effects. 
Gains and losses are shown for a 
high intensity signal of 0 dbm at the 
0 level point and a low intensity 
signal of —31 dbm at the 0 level 
point. 

In the upper part of Fig. 4, where 
compandors are not used, the low 
intensity signal reaches the input of 
the receiving carrier terminal 3 db 
below the assumed noise power. 
Since the line noise is amplified in 
the carrier terminal by the same 
amount as the transmitted signals, 
the noise would reach the listener 
3 db higher than the signal. For the 
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high intensity signal the margin is 
only 28 db instead of the desirable 
17 db minimum. 


In the lower part of Fig. 4, signals 
of the same intensities are shown 
transmitted over the same carrier 
channel equipped with a compandor. 
Instead of going directly into the 
carrier terminal, the signals first go 
through a compressor where they 
are amplified. The amount of ampli- 
fication depends upon the signal 
power. The low intensity signal now 
reaches the receiving carrier termi- 
nal at an intensity 18 db higher than 
previously. The line noise power is 
still —51 dbm. Both the signal and 
the line noise are amplified equally 
in the carrier terminal, but in this 


case they both enter the expandor 
instead of going directly to the toll 
switchboard. The desired signal en- 
ters the expandor with an intensity 
of —6 dbm and the noise enters the 
expandor with an intensity of —21 
dbm. Since signals are attenuated 
by an amount proportional to their 
power (in this case 18 db attenu- 
ation for the desired signal, 28 db 
for the noise), the expandor serves 
to increase the margin between sig- 
nal and noise. For the same signal 
which was 3 db below the noise in 
the circuit without a compandor, the 
circuit with a compandor provides a 


Fig. 4: (1) Noise levels seen graphically 
with and without compandor equipment 


Fig. 5: (above) RMS crosstalk coupling on 
50 mi. section of a typical C transposed lead 


signal-to-noise ratio of 25 db. Except 
for increasing the signal-to-noise 
ratio, the action of the compressor 
and expandor is not apparent to the 
listener. Note that here the higher 
intensity signal is now 56 db above 
the noise level—a highly acceptable 
circuit. 


Gain Varies 


In the example mentioned here, it 
has been assumed that the action of 
the compandor is determined by a 
single tone. In operation, of course, 
the action is dynamic; compressor 
gains and expandor losses change 
constantly as the intensity of the 
transmitted intelligence changes. 
Compressor gain and expandor loss 

(Continued on page 143) 


Measuring Time-Delay in Pulse 


New test gear enables designers and users of time delay pulse equipment to 


make measurements of time intervals to within a few milli-microseconds 


By MELVIN H. MURPHY 
Brubaker Mfg. Co., Inc. 
9151 Exposition Drive, 

Los Angeles 34, California 


Desacames and users of time- 
delay pulse equipment are faced 
with the problem of making accurate 
measurements of time intervals to 
within a few milli-microseconds. 
While a number of methods have 
been devised to give this order of 
accuracy, a pressing need exists to- 
day for specific equipment and 
methods conveniently applicable to 
pulse circuitry, and it is in that light 
that the following discussion should 
prove of considerable value. 

For purposes of simplification, we 
will confine ourselves to discussion 
of the passive electro-magnetic de- 
lay line. 


Equipment 


For accurate time measurements, 
using this method, the 
equipment is required: 

1. A crystal-controlled time-mark 

generator with markers of 0.1 

and 1.0 usec. 

2. Three continuously variable de- 
lay devices. Two such devices 


following 


with a 0-50 usec range with 
coarse and fine controls; one 
with its dial calibrated in terms 
of time. 

3. A pulse generator with a 10-ke 


Fig. 1: Marker-Pulser for delay-line testing 


repetition rate, and with vari- 
able pulse width, rise time and 
amplitude. 

4. An oscilloscope with an accu- 
rately scribed graticule. 

All of the above equipment, ex- 


cept the oscilloscope, may be con- 


veniently combined into one unit as 
shown in Fig. 1. A block diagram of 
the complete system is shown in Fig 
2. By feeding the markers into the 
Z-axis of the oscilloscope, the swee) 
is intensity-modulated. It is neces 
sary to have sufficient amplitude anc 
proper shaping of the markers i: 
order that they may have adequat: 
definition. 

The calibration of the variable 
calibrated delay is set and checked 
by observing the zero and the 0.1 
usec points on its dial. With the dial 
set at zero, delay the sweep trigge1 
by adjusting the fine sync-delay 
control until a 0.1 usec marker lines 
up with any vertical reference line 
on the oscilloscope screen. Adjust 
the calibrated delay dial, which also 
delays the sweep, until the next 0.1 
usec marker is exactly lined up with 
the same reference line on the grati- 
cule. This point on the dial is 
marked. 


Re-calibration 


If the calibrated delay is a linear 
device, it is only necessary to divide 
the dial into ten equal divisions so 
that each one of these divisions will 
represent 10  milli-microseconds. 


Fig. 2: Block diagram of system for checking time-delays in pulse circuitry. All functions shown in diagram, except oscilloscope, are housed in unt above 
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rovisions should be included in this 

iriable delay for resetting to the 

itially inscribed dial scale. In this 
manner, it is possible to periodically 
heck and correct, if necessary, the 
libration of the delay dial. 

if all pulses were ideal pulses, 
having instantaneous rise and decay 
times, the point on the input and 
output pulses chosen as a time refer- 
ence, would be of no importance, re- 
gardless of the service the delay line 
performed. Unfortunately, from a 
practical viewpoint, the ideal pulse 
cannot be generated nor can the de- 
lay line exactly reproduce it at its 
output terminals, In other words, all 
pulses have finite rise and decay 
times. Therefore, the points on the 
input and output pulses between 
which time is measured must be 
compatible with the service the de- 
lay line is to perform. 

Fig. 3 illustrates three individual 
time measurements made on the 
same delay line; the rise and decay 
times are exaggerated for clearness. 
The 50% point of the input pulse 
was used as a reference for the time 
between A-B. The time A-C was 
measured between the 50% points of 
the input and output pulses, The 
time measurement D-E was made 
center to center, with respect to time, 
of that portion of the input and out- 
put pulses above the 50% point of 
the input pulse. It is readily seen 
that there is considerable time dif- 
ference between these measure- 
ments. However, each of these meas- 
urements are valid provided the 
proper measurement is_ associated 
with the proper delay-line usage. 


Delay Line Functions 


The measurement A-B would be 
sed if the delay line were to func- 
tion as a trigger delay and the cir- 
lit being triggered fired at a volt- 
se level equal to the 50% point of 
ie input pulse. Time A-C would be 
rrect if it were a_video-delay 
easurement. The time D-E would 
yply if the delay line were to be 
employed to open a gate circuit and 
the gated signal was to appear in 

e center of the gate. 

Since the procedure for each 
measurement is identical, measure- 
ment A-B will be described in de- 
tail. The pulse rise time, width, and 
amplitude must be adjusted to be as 
nearly identical as possible to the 
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Fig. 4: Reference points for marker adjustments as seen against background of scope graticule 
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Fig. 5: Reference points for measurement of pulse rise time. Decay time will be identical 


actual pulse that will drive the de- 
lay line in the circuit for which it 
was designed. This is necessary since 
these three quantities have a pro- 
nounced effect on the performance 
of the delay line. If they are badly 
adjusted, an individual time meas- 
urement will be in error by many 
milli-microseconds. 

The two most critical quantities 
in the pulse are rise time and pulse 
width. If the rise time is too fast 
there will be high-frequency com- 
ponents, of large amplitude, in the 
pulse that will lie beyond the pass 
band of the delay line. If the delay 
line is a low-pass device with sharp 
cutoff characteristics, the above con- 
dition will cause severe ringing on 
the pulse because of the excessive 
high-frequency component and 
sharp cutoff condition. The required 
band width of the delay line is re- 


lated to pulse-width by: Band Width 
x Pulse Width = K. If the pulse 
width is too narrow there will be 
excessive insertion loss in the delay 
line. It is also required that all nec- 
essary precautions be taken in order 
to reduce the effects, on the delay 
line, of stray constants added by the 
test circuit. This is accomplished by 
the use of short, shielded, and prop- 
erly terminated leads. 

Refer to Fig. 4. With the oscillo- 
scope switched to the input of the 
delay line, adjust the fine pulse- 
trigger delay and fine sync delay 
until a 1.0 usec marker is on a verti- 
cal reference line and the 50% point 
of the leading edge of the input 
pulse. Switch the oscilloscope to the 
output of the delay line and count 
the number of 1.0 usec markers that 
appear between the input- and out- 
(Continued on page 160) 


CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


improved Remote Control for 
Push Button Transmitters 


ARCHIE T. SICHEL, Eng. 
Supervisor, WIBG, WIBG-FM, 
Philadelphia 19, Pa. 


N the article by Philip Whitney 

entitled “Remote Control for 
Push Button Transmitters” (Feb. 
54), there is a “fail safe’ feature 
that has been overlooked; and, with 
minor changes, can be incorporated 
in the unit. By referring to the 
original circuit it can be seen that 
failure of the relay power supply, 
or failure of the capacitor associ- 
ated with the “off” relay, would 
make it impossible to turn off the 
transmitter by remote control. Due 
to the fact that capacitors and 
rectifiers do deteriorate in time, it 
is felt that protection against this 
type of failure should be included 
in the unit. 

The changes necessary to afford 
this protection would be to change 
the control relay to a double pole 
relay, remove the capacitor and re- 
sistor associated with the “off” re- 
lay and use the front instead of 
back contacts on the “off” relay, 

The circuit as modified operates 
as follows: When voltage is applied 
to the remote control line it closes 
the control relay which, in turn, 
closes both the “on” and “off” relays. 
The “off” relay will remain closed as 
long as the control relay is closed, 
but the “on” relay will close only 
momentarily until C-1 is discharged 
and then it will open. 

Momentary operation of the “on” 
relay is accomplished through use 
of the R-1, C-1 charging circuit. 
When the control relay is open C-1 
will charge up to full voltage 
through R-1, when the control re- 
lay is closed, the accumulated 
charge in C-1 closes the “on” relay 
and holds it closed for the short 
period of time it takes for C-1 to 
discharge. Resistor R-1 must be 
large enough to limit the current 
below the holding current needs of 
the relay, otherwise the relay would 
remain closed. 

As far as the “off” relay is con- 
cerned, it may be possible to elimi- 
nate it completely if the contacts on 
the control relay are heavy enough 
to handle the transmitter “off” cir- 
uit directly. Its purpose is merely 
to break the transmitter “off” cir- 
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$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 
own suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double-spaced 
text is requested. Our usual rates will 
be paid for material used. 


cuit whenever the control relay 
opens. 

A question might come up in the 
reader’s mind about the possibility 
of operating both the “on” and “off” 
relays from one set of contacts on 
the control relay. This could be 
done, but, if C-1 shorted while the 
transmitter was on the air and the 
control circuit opened, both relay 
coils would effectively be in series 
across the power supply and enough 
current might flow to keep them 
from releasing. 


Multispeed Turntable & Needle 


STEPHEN POPP, Studio Supervisor, 
WIL, St. Louis 8, Mo. 


W®* needed a system, fool-proof 
‘Y and error proof for 33, 45, and 
78 rpm records. We use the same 
transcription arm and stylus (one 
mil) for LP and standard 2, or 2.5 
mil, grooved 78 rpm. With only 8 
grams pressure on records the arm 
does not jump out of grooves—un- 
less table is hit. 

The GE _ reluctance cartridge 
(RPX-046) and the GE RPJ-004 
one mil stylus give the same fidelity 
for all records. We believe any 
variable reluctance cartridge and 
one mil stylus will do the same job. 


The pressure can be adjusted to 8 
grams. We have ours mounted on 
the Gray 106SP transcription arm 
used in conjunction with the Gray 
602 equalizer, and Gates CB 14 
table which combines the mercu: 

AC switch and speed selector. Thus 
it is not necessary to slip di 

(which results in very little cloth 
wear on turn table and less wear 
on motor and rubber drive wheels) 
and the record or ET can be spun 
in by pushing switch handle toward 
speed desired. This turntable also 
has provision for changing from 
33-1/3 rpm to 45 rpm by slipping 


a plug into 33-1/3 rpm_ spindle 
through the top of the turntable 


rim. 

After operating this system for 
approximately 162 hours per week 
for the last four months, we feel we 


should pass along this information | 


as it may be of some help to some 
broadcaster. We are still using same 
stylii and with only 8 grams pres- 
sure they may go for a long time 
yet! 


Automatic Program Line 
Changeover Circuit 


G. HAROLD BREWER, Chief 
Engineer, WARK, Washington, D.C. 


HIS changeover device was de- 

signed as part of WARK’s re- 
mote control system to change au- 
tomatically the program and control 
circuits to the emergency loop in 
the event of line failure, The 
changeover unit is installed at th 
transmitter end of the lines, and 


Improved remote control ‘‘fail safe"’ circuit offers protection against component failure 
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Automatic changeover circuit switches program and control circuits simultaneously to emergency loop in case of line failure 


the grid circuit of the 6SN7 tube 
senses the presence of the remote 
control hold voltage, keeping L-1 
normally in service. However, if 
this voltage drops out due to line 
failure, or if the operator at the 
studio operates his line selector to 
L-2, (the emergency loop,) all re- 
lays in this unit open, changing the 
service to L-2. The studio operator 
in this manner actually changes 
both ends of the line at once. The 
circuit has been designed to oper- 
ate on either a negative or positive 
voltage of 15 volts or more. The 
sensitivity control in the grid cir- 
cuit of the 6SN7 tube is adjusted 
for positive operation of the relays 


on the lowest line voltage used. The 
filter condenser in the line relay 
power supply circuit has been made 
large enough to prevent the circuit 
from operating during polarity re- 
versals of line voltages, on a control 
system using this principle, 

This circuit may also be used on 
any lines that are not used for con- 
trol or with control voltages, by 
using a hold voltage on the line in 
a similar manner. The line center- 
tapped potentiometers when ad- 
justed for minimum line noise on 
each end of the line have no effect 
on the line performance and in 
many cases may actually tend to re- 
duce any line noise present. 


Emergency remote set-up uses PA amplifier connected to broadcast loop through this circuit 
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In the event of a tube or com- 
ponent part failure in the change- 
over circuit, all relays will fall out, 
placing the emergency circuit, L-2 
in service. Program service may 
then be restored by the studio op- 
erator, by the operation of his line 
selector switch at the studio, to the 
L-2 position. 

The circuit indicated in the dia- 
gram, shows application to a pro- 
gram line which has been simplexed 
for remote control purposes. Such 
an application may be desirable 
since both services, program and 
control, may be switched to an 
emergency loop, simultaneously. 


Emergency Remote Equipment 


T. A. HILDEBRAND, Chief En- 
gineer, KBMY, Billings, Mont. 


TTE were called upon to broad- 
cast a disc-jockey show from a 
downtown store window for promo- 
tion purposes, None of our remote 
equipment had facilities for turn- 
table inputs, so a good public ad- 
dress amplifier which had the re- 
quired inputs was rented and con- 
nected to the broadcast loop as 
shown. All the components were 
mounted in a metal utility box with 
the VU meter mounted on the front. 
The bass tone control was locked 
in its normal position with cello- 
phane tape and the treble control 
locked in a similar manner but with 
the treble slightly boosted to over- 
(Continued on page 100) 
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- Fig. 1: Needle-like projections are test probes 


'Y.\ HE quantity of internal plating 

on stainless steel L-band wave- 
guides can be conveniently meas- 
ured externally by the electronic 
instrument described here, which 
was developed for the Navy Dept. 
by NBS. The test method, which is 
non-destructive, is based on the dif- 
ference in electrical conductivity of 
the base material and the plated 
material. 

Stainless steel is used as base ma- 
terial in fabricating rectangular 
L-band waveguides to obtain a fa- 
vorable strength-per-unit-weight 
relationship, compared to other ma- 
terials, such as_ bronze. The 
conductivity of the stainless steel 
used is 1/48th that of silver, hence 
internal plating is mandatory for 
electrical reasons. Ambient condi- 
tions of use are such that corrosion 
is a serious factor. Thus there is a 
necessity for determining if ade- 
quate amounts of internal plating 
are present at all parts of the wave- 
guide. The buyer’s specification for 
these guides calls for a stainless steel 
wall thickness of 0.037 in. Type 321 
or type 347 steels, which are 18-8 
stainless steels are specified for the 
base material. The normal cross- 
section dimensions inside the guide 
are 6.5 by 3.25 in. The waveguide 
sections may have a length of as 
much as 10 ft. The types and 
amounts of platings desired are 
shown in Fig. 3. 


DC Conductivity 


The situation presented in Fig. 3 
and in Table 1 with regard to the 
relative conductivities and thick- 
nesses of the respective layers of 
metal indicates that a direct meas- 
urement of the de conductance be- 
tween a pair of points will give 
sufficiently sensitive indications, 
within reasonable limits of error, of 
the amount of silver deposited upon 
the nickel plated stainless steel wall. 
Values of conductivity in the table 
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Plating Quantity 


A non-destructive method of measuring the internal silver 
plating on waveguides and similar plated tubing permits 
rigid quality control and assurance of proper operation 


By MARTIN DAVIDSON and NICHOLAS S. RAHAL* 


{CF Electronics, 800 N. Pitt St., Alexandria, Va. 


*This article was prepared while Messrs. Davidson and 
Rahal were with the National Bureau of Standards. 


are given with respect to the con- 
ductivity of stainless steel in order 
to simplify the marking and inter- 
pretation of the indicating meter 
scale. In terms of these units, it is 
seen that the specified composite of 
the three metals has a relative con- 
ductance of 143 units. If the amount 
of deposited nickel were to vary by 
500% the error in the indication of 
the amount of silver present would 
be only +5%. A tolerance of +-0.005 
in. in the thickness of the steel base 
would have the same effect. 

To measure the local conductance 
of the waveguide wall, a known 
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M. Davidson 


amount of direct current is made to 
flow through it by using a pair of 
pointed metallic probes as _ elec- 
trodes. Hereinafter these will be re- 
ferred to as the “Current Probes.” 
By measuring the potential between 
any other two points in the neigh- 
borhood of the current probes the 
conductance can be determined, pro- 
vided current flow is laminar 
throughout the material, and pro- 
vided the linear dimensions of the 
material are several times greater 
than the current probe spacing. 
Laminar or two-dimensional current 
flow is obtained by making the cur- 
rent probe spacing much greater 
than the thickness of the waveguide 
wall. 

The expression for the potential 
difference between any two points 
in an infinite plane current sheet 


generated by a source and sink of 
equal strength is 
I ro M4 
Rim : In (1) 
27 wt (2.54) ry Ys 
where E is the potential difference 
in volts, 
I is the current in amperes, 
y is the conductivity in reciprocal 
microhm-centimeters, 
t is the thickness of the sheet in 
inches, 


Fig. 2: Plating indicator seen schematically 


Fig. 3: Plating thicknesses for waveguides 


r, is the distance in inches from 
the current source to the po- 
tential point nearest it, 

r, is the distance from the current 
sink to the potential point near- 
est the current source, 

r, is the distance from the current 
sink to the potential point near- 
est it, 

r,is the distance from the current 
source to the potential point 
nearest current sink, 

and the logarithm is taken to the 
base e. 
If the probe is symmetrical (r, = 
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r,) then the expression 


Probe Design 


In the simplest and most useful 
robe configuration the potential 
robes are aligned with the current 
robes. The current probes are 
pointed brass rods spaced two inches 
part. The potential probes are hard 
teel needles which occupy inter- 
nediate positions. (See Fig. 1.) 
[hese needles are spring-loaded and 
project slightly beyond the current 
probes in order to ensure good con- 
tact when the entire probe assembly 
is in position for measurement. The 
spacing of the potential probes 
(1 in.) is determined on the basis 
of the potential plot of Fig. 4. This 
shows the variation of potential in 
the current sheet along the line be- 
tween the current probes. The 
upper end-point of the plot repre- 
sents a practical limit of potential 
imposed by the necessity of main- 
taining a finite current probe con- 
tact area. The tips of the current 
probes must be somewhat blunted in 
order to keep the contact resistance 
low since currents as high as 5 amps 
may be passed. 

The position of the potential 
probes is chosen first, so as to obtain 
a high potential difference and, sec- 
ond, so that small variations in the 
probe point spacing which may oc- 
cur as a result of handling and wear 
will have a minimum effect on the 
reproducibility of readings. To ful- 
fill the latter condition the potential 
probes should not be placed in the 
region next to the electrodes where 
the potential gradient changes rap- 
idly. 


Circuit Design 


Measurements can be obtained 
with this type of probe assembly on 
either a constant current or constant 
voltage basis. If 1 amp of constant 
current is used for a set of measure- 
ments for example, the potentials 
measured in the case of the wave- 
guide under consideration vary from 
approximately 300 uv for the un- 
plated waveguide to approximately 
80 uv for a properly plated guide. By 
using a storage battery, a rheostat, 
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‘Indicator for L-Band Waveguides 


an ammeter, and a dc vacuum-tube 
microvolt-meter, potential measure- 
ments on a constant-current basis 
can be readily made. 

The advantage of the constant- 
potential type of measurement, 
which is used in the Waveguide 
Plating Indicator, described, is that 
the current which is required to 
maintain constant potential across 
the potential probes is directly pro- 
portional to the conductance of the 
material and hence will vary directly 
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Fig. 4: Probe spacing is determined by potential 
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g. 5: Checking plating of L-band waveguide 


with the quantity of plating. This 
permits the use of a linear direct- 
reading meter scale. 

By using the simple servo tech- 
niques of self-balancing, the Indica- 
tor is made to read directly, and is 
automatized to such an extent that 


only an indicating meter and power 
switch occupy the front panel. The 
instrument is completely devoid of 
operating adjustments. The operator 
need only place the probe on the 


(Cotttinued on page 136) 


Fig. 6: Meter scale is in units of 0.001 in. 


Fig. 7: Correction factors for small dimensions 


TABLE 1 EFFECT OF METAL CONDUCTIVITY 


Absolute 
Metal Conductivity 


(Microhm-cm)"' respect to 


Stainless Steel 0.0128 1 
Nickel 0.128 10 
Silver 0.614 48 


less Steel Waveguide (inches) 


ON TOTAL CONDUCTANCE OF WAVEGUIDE WALL 


Relative Con- Nominal Thick- Contribution to nominal 
ductivity with nessinl-band Conductance of Completed 


Stain- Stainless Steel L-band Waveguide (ihick- 
ness units)* 


0.037 37 
0.001 10 
0.002 96 


Total Nominal Conductance in Thickness Units for L-Band Waveguide 143 


* One thickness unit equals 0.001 inch of 18-8 Stainless Steel of nominal conductivity 


Fig. 1: Complete magnetron assembly has two 
outputs and tuning cavity coupled to anode cavity 


ryX\HE RCA developmental magne- 
tron described here was designed 
to give 10 kw. of continuous-wave 
power at a frequency of 825 Mc. 
Early in the development it was de- 
cided that the tube should be tun- 
able, and the present model includes 
a tuning cavity coupled to one of the 
magnetron cavities. An adjustable 
diaphragm varies the capacitance of 
the tuning cavity and permits tuning 
over the range of 785 to 845 mc. 
The tube is designed to be plate 
modulated for UHF TV transmitter 
service. Frequency control during 
plate modulation is maintained by 
the injection-locking system devel- 
oped by L. L. Koros.'! This system 


Tunable CW Magnetron 


Complete data on developmental UHF-TV transmitting 
tube features coupled-cavity tuning. Stable operation ad- 
justable over 60 MC range achieved at outputs up to 20 kw 


By D. E. NELSON, Tube Department, 
Radio Corp. of America, Harrison, N. J. 


has been successfully applied to a 
1 kw. magnetron providing an inci- 
dental phase modulation of less than 
25° for 85% plate modulation with 
an injection power equal to 10% of 
the peak magnetron power. 


Anode 

The vane-type anode having ten 
resonators with conventional double 
ring strapping, shown in Fig. 2, is 
similar in design to that used in a 
1 kw. FM magnetron previously 
described.? The unstrapped anode 
capacitance is 13.5 uuf, the strap ca- 
pacitance is 14.3 uuf, and the induc- 
tance-to-capacitance ratio (L/C) is 
47. This anode is designed for use 


Fig. 2: (I) Ten-cavity, vane-type anode Fig. 3: (r) Tuning cavity is coupled to anode resonator 


Fig. 4: (I) Cold-test curves show mode operation Fig. 5: (r) Stabilization in three it-modes 
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with a magnetic field of 400 gausses; 
the ratio of this magnetic field to the 
characteristic magnetic field of the 
anode (B/B,) is 2.6. The diameter of 
the anode is 1.625 in., and the diam- 
eter to the back of the resonators is 
4.825 in. 

The untuned pi-mode frequency 
of the anode is 831 mc and that of 
the n = 4 mode is 1350 mc. The mode 
separation, therefore, is 62%. The 
unloaded Q of the anode is approxi- 
mately 2000. The tube is normally 
loaded to provide an external Q of 
75 to 100. For values of Q within 
this range, the circuit efficiency is 
95 to 97% and the bandwidth is 8 to 
11 mc. 

The anode is watercooled by 
means of a waterjacket around the 
anode shell. 

Coupled-cavity tuning is used, 
primarily because it provides good 
performance at low cost. This type 
of tuning does not require close 
spacings and, therefore, eliminates 
the necessity for precision drive 
mechanisms. The disadvantage of 
this tuning method is the possibility 
of oscillation in one of the two addi- 
tional pi-modes which are _ intro- 
duced. 

Tuning is accomplished by means 
of a reentrant cylindrical cavity 
coupled to one of the magnetron 
anode resonators, as shown in Fig. 3. 
The tuning-cavity capacitance is 
varied by the movement of a dia- 
phragm which approaches the center 
post of the cavity. Because the dia- 
phragm is stressed beyond its elastic 
limit, a bellows is provided in back 
of the diaphragm to complete the 
vacuum envelope. 

A set of cold-test tuning curves is 
shown in Fig. 4. As mentioned above, 
the coupled-cavity tuning introduces 
additional pi-mode resonances above 
and below the main tuning curve. 
Evaluation of cold-test data was nec- 
essary to obtain a_ tuning-cavity 
geometry which would insure opera- 
tion in the main mode. 

Valuable information concerning 
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the mode in which the magnetron 
will operate may be obtained from 
cold-test measurements of the stabi- 
lization factor S. This factor may be 
defined as the ratio of the energy 
stored in the anode and the tuning 
cavity to the energy stored in the 
anode.’ Fig. 5 shows the variation of 
stabilization factor in the three pi- 
modes of operation. The tube usually 
will operate in the mode having the 
lowest stabilization factor provided 
the output circuit and the load have 
a bandwidth covering the frequen- 
cies of all the modes. If, however, the 
load or output circuit has limited 
bandwidth, the tube tends to operate 
in the mode having the highest ratio 
of loaded Q to stabilization factor 
(Q,/S). This mode selection crite- 
rion is based on the fact that if a 
multi-mesh, self-oscillatory system 
has possible more than one mode of 
resonance, it will operate in the 
mode which requires a minimum 
dissipation from the power sources 
present in the system. 

The stabilization factors of the 
three pi-modes were varied pri- 
marily by changes in the diameter 
of the cavity center post and, to a 
lesser extent, by changes in the 
length of the cavity and the center 
post. Changes in the iris produced 
marked changes in the tuning ranges 


but permitted little control of the 
stabilization factors. 


Output Connection 


The output connection utilizes a 
conventional glass-kovar seal de- 
signed to work into a 52-ohm 314 
inch coaxial line. The kovar parts 
used in the output lead are copper 
plated after the glass-to-metal seals 
are made. The output assembly is 
shown at the right and left in Fig. 1. 
This assembly is r-f brazed into a 
stud projecting from the anode, and 
may be removed if a seal fails or 
if a change in the degree of coupling 
is desired. This seal has been used 
with the magnetron operating into 
a matched load at a continuous 
power output of 20 kw. 


Cathode 


The oxide-coated nickel-mesh 
cathode which was originally used 
operated satisfactorily at power out- 
puts of 2 to 4 kw., but its operating 
temperature was too high to provide 
adequate life, even when the heater 
input power was reduced to zero. At 
a power output of 10 kw., the end 
shields of the cathode began to emit, 
and this emission increased progres- 
sively. After a few hours’ operation 


Fig. 6: Cathode is mounted in top cover assembly 


at 10 kw., the leakage current from 
the end shields became so great that 
oscillation ceased. Heavier cathodes 
and cathode leads were used to ob- 
tain greater conduction cooling, but 
the improvement was disappointingly 
small. Because it was desired to 
avoid the necessity of water-cooling 
the cathode, a thoria-dispenser-type 
cathode which could operate at 
higher temperatures was substituted. 

A thoria-cathode, top-cover as- 
sembly is shown in Fig. 6. The 
cathode consists of an outer cylinder 
0.700 in. in diameter and 21% in. long, 
which is perforated with several 
hundred 14» inch-diameter holes and 
an inner cylinder, spaced 0.100 in. 
from the inner surface of the per- 
forated sleeve, which provides a 


(Continued on page 150) 


Fig. 7: (1) Performance chart for new magnetron Fig. 8: (r) Rieke diagram shows loading considerations 
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MAGNETIC FIELD, INTERNAL (GAUSSES) = 429 
ANODE AMPERES=1.15 
FREQUENCY AT CENTER (MEGACYCLES)=825 


0.26 


MAGNETRON LOOP 


By WALTER T. SELSTED 
& ROSS H. SNYDER 
Ampex Corporation 
Redwood City, Calif. 


rw HE frequency response charac- 

teristics of magnetic recording 
tape itself are essentially unlimited, 
since the magnetic medium can ac- 
cept magnetic flux impressions at an 
extremely high rate, a rate whose 
upper limit may reasonably be esti- 
mated at many megacycles, since 
the medium is a form of powdered 
iron. 

The practical limit to frequency 
response of the magnetic tape me- 
dium is, at the present time, much 
less than this. One limit is imposed 
by the minimum wave length which 
can be recorded and reproduced, 
which represents the highest fre- 
quency which can practically be 
handled by the equipment. 

This minimum wave length may 
be determined by the ratio of, wave 
length to tape surface roughness 
and magnetic oxide particle size, if 
an infinitely small reproducing gap 
be assumed. 

The minimum wave length may 
also be determined by the smailest 
output signal from the playback 
head which will yet maintain the 
necessary signal-to-noise ratio in a 
given application. Reduced penetra- 
tion of the magnetic coating occurs 
as recording frequency increases, 
and this, with other effects, results 
in a declining response toward the 
upper band-pass limit, despite the 
effect of increasing rate of flux 
change, so that, regardless of our 
ability to keep gap size small with 
relation to minimum wave length 
on the tape, the output voltage from 
the playback head may decline to- 
ward the upper end of the spectrum 
to the point where, when related to 
irreducible system noise, it is un- 
usable. 

For presently available tape coat- 
ings, this point of minimum wave 
length is approximately 0.000125 in. 
measured longitudinally along the 
tape. This may be taken as repre- 
senting a full wave length, beyond 
which a further reduction in re- 
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Frequency Response 


Upper frequency limit is found to be determined by 
ratio of wavelength to magnetic oxide particle size 


corded wave length will result in 
output from the playback head very 
rapidly approaching zero. At a tape 
speed of 100 ips, for example, the 
frequency at which these effects 
limit response is 800 kc. 


Skew Effects 


There is still another practical 
limitation on useful frequency re- 
sponse which at the present time 
appears even more commanding. A 
very small amount of skew in the 
manner in which the tape passes 
the record and playback heads, at 
very short recorded wave lengths, 
introduces gross reductions in high 
frequency output. The magnitude 
of this effect may be judged from 
an example. 

¢= tan! A\-—y/x 

Where 

» = the angle of skew 
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Lines of flux in record head and gap 


i. = the wavelength on the tape 
y = gap size 
x = track width 
Now, tape in current production 
is held to widths of % in, +0, 
0.004 in., a variation which is re- 
markably small and involves ex- 
treme precision in manufacture. It 
is, nevertheless, large in proportion 
to the effects we are considering 
here, and this should be borne in 
mind, even though for the purposes 
of this example it is ignored. 
From the above it may be seen 
that even if we deal with a gap size 
of 0.0001 in., with tape %.in. in 
width, in a transport mechanism 
producing zero skew in the tape 
guidance, ¢ becomes tan? 0.0001, 
and ¢ is 20 in. of are. Alignment of 


record and playback gaps would, 
then, necessarily be held to toler- 
ances much less than this, since 20 
in. of misalignment is that degree of 
skew which will produce zero out- 
put at the minimum (0.000125 in.) 
wave length. This means that if 
either end of the gap were as much 
as 25 uin. off the ideal centered 
position, the head output would be 
zero at the desired highest usable 
frequency. The practical result of 
imposing such impractical toler- 
ances is that the output from re- 
corded frequencies in the vicinity 
of the 0.000125 in. wavelength will 
vary grossly in amplitude with time 
and position. Such commonly en- 
countered factors as the mechanical 
history of the tape, temperature, 
humidity, width variations in the 
tape, and warpage of the transport 
mechanism will all greatly aggra- 
vate the effect. 


Three Considerations 


Aside from those factors which 
must be considered in attaining the 
maximum extension of frequency 
range, we must also consider the 
practical requirements for useful 
head life and useful output, all 
three of which are inter-related. 
Every application dictates its own 
division among the characteristics 
of head life, useful output, and 
highest frequency of response, and 
in every different application good 
engineering practice requires the 
optimizing of these for the applica- 
tion. For example, in direct mag- 
netic recorders for audio purposes, 
a tape velocity of 7% ips can pro- 
duce a frequency response of plus 
or minus 2 db from 50 to 10,000 cps 
plus or minus 4 db from 30 to 15,000 
cps, with signal-to-noise above 55 db 
on a wide-band basis, using 4 in 
tracks, with a head whose gap size 


Design of record head hinges on three factors 
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is 0.00025 in., gap depth 0.035 in. A 
realistic life expectancy for such a 
1ead is of the order of 10,000 hrs. 
Thus, extremely desirable charac- 
teristics in every direction are re- 
lized by appropriate arrangement 
f design parameters. (See Fig 4.) 


S-to-N Ratio Limits 


Direct recording methods are 
most widely used for audio purposes 
because they offer the highest sig- 
nal-to-noise ratio with wide-band 
frequency response, commensurate 
with tolerable equipment and 
medium costs. In this type of re- 
cording the signal-to-noise ratio 
limit is imposed by the nature of the 
tape itself. It is true that even wider 
band-pass and higher signal-to- 
noise ratios may be obtained with 
the use of redundant FM recording 
systems, but at vastly increased cost. 

The maximum signal level to 
which signal-to-noise ratio is re- 
ferred is generally taken as that 
point at which total harmonic dis- 
tortion (primarily third) is 3% due 


Characteristics of Magnetic Tape 


to the approach of tape saturation. 
The background noise, which in the 
case of present day red oxide tapes 
is approximately 65 db below the 3% 
point measured on a conventional 
wide-band basis, is due primarily 
to minute variations in the residual 
magnetic flux surrounding the par- 
ticles of oxide. These vary slightly 
in size, slightly also in permeability, 
resulting in random noise output 
from the heads, whose sensitivity is 
to the rate at which these flux vari- 
ations occur. Its characteristic is 
that of “white noise.” It is generally 
far less objectionable to listeners 
than clicks and pops which are as- 
sociated with dust particles and 
electrostatic effects on phonograph 
records. A secondary source of noise 
associated with magnetic recording 
is known as “modulation noise” or 
“noise behind the signal” and is due 
in part to non-homogeneity of the 
tape coating, and in part to the flut- 
ter of the tape drive system. Since 
flutter is speed change, the rate at 
which flux changes across the mag- 
netic playback gap occur is altered 


by flutter effects, the alteration ap- 
pearing as noise when a flux pattern 
exists on the tape, but not in its ab- 
sence, hence this type of noise ap- 
pears only in the presence of re- 
corded signals and proportion to it, 
and is not included in the basic 
noise of the system in the absence 
of signal. Non-homogeneity of the 
tape can be due to coating diffi- 
culties and non-uniform distribution 
of oxide-binder mixture—there is, 
after all, a limit to the precision 
with which the coating may be 
mixed and applied. The contribution 
to modulation noise which is made 
by non-uniformity of coating has 
been progressively reduced by tape 


manufacturers in recent years. 


Amplitude Variations 


Non-uniformities in tape which 
cause major or minor amplitude 
variations are of varying degrees of 
importance to the different record- 
ing methods mentioned. Variations 
in the amplitude of reproduced sig- 

(Continued on page 134) 


Preview of International Instrument Show 


‘_ First International Instru- 
ment Congress and Exposition, 
sponsored by the Instrument Society 
of America, will be held at the Com- 
mercial Museum and Convention 
Hall, Philadelphia, Penna., Sept. 13- 


24, 1954. Featured will be equipment 
exhibits by 450 domestic and for- 
eign companies, the Instrument 
Maintenance Clinic, and an exten- 
sive technical paper program ar- 
ranged by 12 technical societies in 
cooperation with ISA. 

The Exposition by 450 firms will 
be held on Sept. 15-21, closed on 
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Commercial Museum & Convention Hall, Philadelphia, 
where Instrument Show will be held Sept. 13-24 


Sept. 19. The complete exhibit rep- 
resents 70,000 sq. ft., and admission 
is free. 

The Instrument Maintenance 
Clinic will run for three consecutive 
days starting Sept. 17. Four simul- 
taneous schedules of instruction will 
be presented at the Univ. of Penn- 
sylvania. The Clinic is open to mem- 


bers of ISA and cooperating soci- 
eties (including IRE, AIEE, ASME 
and American Institute of Physics) 
without charge. Non-members will 
be charged $5.00. Clinic registration 
can be made by writing to P. V. 
Jones, Manager, Instrument So- 
ciety of America, 1319 Allegheny 
(Continued on page 116) 


Air view of the National Bureau of Standards’ Central Radio Propagation Lab at Boulder, Colorado. Radiosonde is suspended from a free balloon 
Buildings in the background, also part of center, are portions of the NBS-AEC Cryogenic Engineering Lab and telemeters data on weather conditions 


: NBS Spurs Research 


Mobile research unit is used to determine the 
range of transmitted signals and_ interference 


(1) NBS model antenna range is largest of its kind. V-structure supports target transmitter at vertex. 
(r) NBS' frequency standard is more accurate than earth's rotation, needs periodic corrections 


(1) Microwave components of NBS refractometer. In operation, unit is raised to top of 500 ff. tower. 
(r) Microwave refractometer measures the refractive index of lower atmosphere for propagation study 


Analogue computer for solving the radio refrac- 
tive index equation, o product of CPRL research 


NBS atomic beam clock. Controlled beam of cesium 
atoms permits accuracies of better than 1 in 10” 
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Three giant Wurtsburg antennas at Gun Barrel Hill, Colorado, NBS field station, are arranged to 
receive signals of a certain frequency radiated from the sun and to track the sun across the sky 


in Radio Propagation 


New laboratories to coordinate government operations 


S the nation’s central agency for 
collecting radio propagation data, 
the Central Radio Propagation Lab- 
oratory (CRPL) of the National 
Bureau of Standards, analyzes and 
disseminates information that aids 
reliable global aviation, all-weather 
shipping and harbor control, and 
worldwide communications, The 
Laboratory’s studies of frequency 
allocation and interference affect the 
establishment and operation of AM, 
FM, and TV broadcast stations. Data 
on ultra-high-frequency radio prop- 
agation and the development of im- 
proved microwave methods are im- 
portant to the Weather Bureau and 
military aerologists for use in upper- 
air temperature, humidity, and wind 
measurements. Accurate measure- 
ment methods and standards main- 
tained by CRPL are essential to 
studies in many branches of engi- 
neering and physics. Also, many in- 
dustrial applications of radio require 
CRPL standards and measurement 
techniques. In order to more effec- 
tively serve these interests, the Na- 
tional Bureau of Standards is estab- 
lishing a new multimillion-dollar 
radio research laboratory in Boulder, 
Colorado. 
Radio propagation studies were 
formally begun at the Bureau in 
1909 with the measurement of low- 


frequency radiations. The studies 
were extended to include higher 
frequencies after the basic demon- 
strations of ionospheric reflection of 
radio waves in 1926. Full achieve- 
ment of the value of systematic col- 
lection of radio propagation data was 
not accomplished until the Com- 
bined Chiefs of Staff (U. S. Armed 
Forces) established the “Interservice 
Radio Propagation Laboratory” 
(IRPL) at NBS in the spring of 
1942. 

Although the need for coordina- 
tion was apparent, the magnitude of 
the task was too complex to achieve 
success in one organizational step. 
Accordingly, on May 1, 1946, the 
Central Radio Propagation Labora- 
tory was established as one of the 
technical divisions of the National 
Bureau of Standards. A_ Radio 
Propagation Executive Council, or- 
ganized to formulate general policy, 
included representatives of the 
Army, Navy, Air Force, FCC, CAA, 
Coast Guard, State Department, and 
the radio industry. Besides the exist- 
ing IRPL functions, the new Labora- 
tory assumed the duties of the NBS 
Radio Section. These included the 
maintenance and development of 
radio standards, the operation of ra- 
dio broadcasting station WWV, and 

(Continued on page 152) 
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NBS radio broadcasting station WWYV, Belts- 
ville, Md. Signals reach all parts of the world 


Biden lb ee 
Station WWV. Transmitted signal is controlled 
to accuracy of two parts in 100 mili:on 


Three-cavity klystron transmitter on top of 


Cheyenne Mt., Colo. aids tropospheric research 


NBS field station near Boulder is WWV moni- 
tor, also acts as ionosphere probing station 


NBS microwave adjustable frequency standard, 
for calibrating secondary standards 


Designing Scale Model Aireratt 


Accurate predictions of antenna performance de- 
pend on precise duplication of the physical con- 
tours and electrical characteristics of the aircraft 


Part One 
of Two Parts 


By ROBERT F. BLAINE 
Creative Engineering Corp. 
10816 Burbank Blvd. 

N. Hollywood, Calif. 


URING the last ten years or so, 
the use of scale model aircraft 
to obtain radiation pattern informa- 
tion on scale model antennas has 
become an increasingly important 
part of the aircraft antenna design- 
er’s technique. It can be shown theo- 
retically that certain conditions may 
be impesed using Maxwell’s equa- 
tions which describe the propaga- 
tion of radio energy, keeping con- 
stant relationships between physical 
sizes and frequencies involved. If 
these conditions are properly met 
on scale mode] antennas on scale 
model aircraft, reasonably accurate 
radiation pattern information can be 
obtained. (The procedure is seen in 
Fig. 2) If the aircraft is scaled down 
in size and if the size—wavelength 
-of the incident energy is also 
scaled down in the same ratio, all 
other factors (except the conductiv- 
ity of the skin of the aircraft) can 
be allowed to remain as they would 
be in the full scale aircraft. To pre- 
serve the applicability of these 
equations, as the aircraft is scaled 
down in size the conductivity of the 
aircraft skin should be changed in 
the inverse ratio. In other words, the 
conductivity of the surface of the 
aircraft should be increased in the 
same ratio. This is an almost impos- 
sible condition to meet, particularly 
if the scale factor is, say, 2 to 1 or 
greater, and it is one of the prob- 
lems which is not even approxi- 
mately solved today. This short- 
coming will be discussed later as 
some model making techniques are 
outlined. 


Equipment 


To begin with, a typical outlay of 
equipment as generally used for re- 
cording scale model radiation pat- 
terns from a model aircraft consists 
of a fixed directional transmitting 
antenna supplied with energy from 
a suitable signal generator, a non- 
metallic support of a design which 
allows the model to be rotated and 
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Fig. 1: (I) Test range with dish antenna in rear. Fig. 2: (r) Radiation is scribed in control room 


which support itself can be rotated, 
either rotational motion being inde- 
pendently controllable so that the 
model in effect can be “viewed” 
from any angle by the transmitting 
antenna. For recording,.a detector, 
amplifier, and a suitable recorder 
linked by servo systems to the 
model and the tower rotators are 
provided. 


Supporting Tower 


One of the most important pieces 
of equipment is the tower, or sup- 
port for the model. This constitutes 
the highly critical immediate envi- 
ronment in which the antenna is ex- 
amined. Ideally the aircraft and 
antenna combination should be ex- 
amined under conditions equal to 
their flight in free air, separated 
from all factors which could cause 
reflection or refraction of the radio 
waves. It is desirable to use a tower 
which is as nearly “transparent” as 
possible, simulating air. Towers 
made of fiber-glass reinforced resin 
as used in radome structures and 
having plastic gears, shafts, and 
bearings for accomplishing the rota- 
tional motions, together with certain 
other provisions such as high re- 
sistance audio cable have been 
found to be satisfactory for scale 


model antenna studies. 

Most generally the models used 
in a number of leading antenna 
laboratories measure around 2 to 8 
ft. in major dimensions, correspond- 
ing to scale reductions of, say, 
lsuoth to “oth. (See Fig. 1) The scale 
size of the model depends on the 
frequencies to be used in the meas- 
urements and those frequencies are 
in turn governed to considerable 
extent by the size of the tower on 
which the model is supported. This 
size imposes limits on such variables 
as separation between the transmit- 
ting antenna and the model antenna 
being investigated, distance above 
ground, and others. Frequencies in 
the order of 1000 Mc, corresponding 
to a wavelength of 11.8 in. and 
higher are usually required to 
minimize the effects of ground re- 
flections and the reflections caused 
by nearby objects such as the tow- 
er’s own base, there being practical 
limits on the size of these plastic 
structures. A tower in use at a 
number of laboratories active in 
pattern measurement is shown in 
Fig, 1 with some of the basic rela- 
tionships between the principal ele- 
ments of an antenna pattern range 
shown, A model of approximately 
loth scale is shown mounted on 
the tower. 
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Because of the nature of the plas- 
tic structure of this type of tower 
there is a weight limitation on mod- 
els. Generally 50 or 60 lbs. is con- 
sidered near the limit if the model 
is reasonably well balanced. Unbal- 
anced models may have to be kept 
to as little as 25 lbs., in some in- 
stances, to obtain smooth and satis- 
factory motion. Here wind velocities 
may become a factor as the sur- 
faces of a good sized model present 
considerable resistance to the 
breeze. Gust loads may rise to trou- 
blesome levels. 


Copper Clad Models 


Models in use most generally to~ 
day are of two general structural 
types. Hollow wood elements with 
metallized copper surfaces predomi- 
nate and formed sheet copper ele- 
ments are called for in some cases. 


Fig. 3: Jet model has copper metallized skin 


The former type is built of fine 
grain medium weight wood, formed 
and contoured from accurate tem- 
plates, and a “skin” is then applied 
as copper foil or by flame spraying 
zinc and then copper evenly over 
the surface. (Fig. 4 and 5) The ap- 
plication of molten metal on wood 
requires a special technique in or- 
der to avoid subsequent separation 
because of weather changes, mois- 
ture, handling, soldering, and other 
conditions. This bond has been at- 
tained and today gives very satis- 
factory results. 

The metallized copper skin on 
wood type of model at first had 
many shortcomings, but today the 
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lor Antenna Analysis 


techniques developed by at least a 
couple of western model making 
laboratories provide acceptable con- 
ductivity factors for most pattern 
work, and accuracy of high order. 
Small scale model antennas can be 
easily installed, moved, or changed 
with a minimum of laboratory time 
and weights as low as 28 lbs., for 
models with almost 10 ft. major di- 
mensions are in use. Soldering can 
be done by using careful cleaning 
and proper flux. Removing excess 
flux is not difficult and should be 
done as the virgin copper is very 
susceptible to oxidation—corrosion 
Ordinary medium to low wattage 
irons, preferably of the smaller size, 
work well and a light quick touch 
is best. 

Models built up from soft copper 
sheet, formed in somewhat the same 
way as the body and fender man 
works, are in some use, but this 
method leaves quite a bit to be de- 
sired in both scale accuracy of con- 
tour and in certain strength re- 
quirements at stressed or attach 
points. They furthermore fre- 
quently run into pretty high cost 
brackets if accuracy is critical for 
the studies involved. 


Deposited Copper 


Also in the second general type 
classification are models built by a 
variation of the lost wax process 
wherein contours are established on 
plastic or wax and the copper skin 
is deposited electrolytically to a de- 
sired thickness. Keeping the thick- 


ME 


Fig. 4: Cut outs simulate glass windows 


ness of the electroformed skin con- 
stant poses a somewhat complicated 
problem, especially where a com- 
plex configuration of the model’s 
surfaces exists. The cost of this type 
of electroforming is very high as a 
rule, and complex models using it 
are apt to cost as much as $20,000 
or more for scale sizes with major 


dimensions in the 6 ft. class. Better 
techniques and cleaner aircraft con- 
figurations are acting to improve 
this cost somewhat. 

On the other hand, models of 
wood with metallized skin, even to 
such close scale tolerances as .005”, 
are costing laboratories between 
$1000 and $3000, depending on size 
and complexity. 

With some emphasis being put on 
larger models for pattern work, a 
new method is coming into use 
which involves the use of plastic 
foam, “sandwich” elements with fi- 
ber glass reinforced polyester res- 
ins, and either of the metal skin 
applications mentioned above. Some 
of the techniques involved are 
fairly complex, but the gain in size- 
weight advantage is almost unbe- 
lievable. Models with spans. or 
lengths as great as 20 ft. are being 
made possible at weights well un- 
der 100 lbs. Costs, especially where 
complex electroformed skins are 
applied run very high—on the order 
of $35,000—reflecting also the high 
man-hour factor of the method 


Fig. 5: Super-Constellation to 1/50th scale 


The detail and dimensional accu- 
racy of any scale model can be only 
as great as that given in the engi- 
neering data and prints furnished 
the model-maker. Because tem- 
plates are used in the process of 
fabricating virtually every model 
regardless of what type of construc- 
tion is used, their preparation is of 
prime importance, toward both time 
saving and accuracy of patterns. 
Herein lies one of the keys to fast 
model fabrication and of course, 
cost. 

Really good liaison between engi- 
neering and the antenna test group 
(including its model makers) can 
avoid losses in time and gains in 
model costs. An accurate model can 
be made from two or three well 
done drawings, if they simply give 
all key dimensions, angles, and suf- 
ficient well chosen profiles and sec- 
tion cut lines. 


Part Two Will Appear 


In The October Issue 


Portable Calibrating 


Periodic re-calibration of production line indicating instru- 
ments is made possible by this mobile unit which has 
an accuracy 5 to 10 times the instruments being tested 


By FRED J. LINGEL 
Electronics Laboratory 
General Electric Co. 
Syracuse, N. Y. 


oem production of elec- 
tronic devices requires main- 


taining accurate production test 
equipment and a very important 
factor in this equipment is the elec- 
trical indicating instrument. In nor- 
mal use, most instruments. will 
maintain their accuracy for a num- 
ber of years. However, in produc- 
tion test panels this may not be the 
case. Here because of abnormal con- 
ditions such as mechanical shock in 
moving test setups, possible expo- 
sure to motor and transformer fields, 
extreme overloads due to faulty 
units, etc., the indicating instrument 
may be damaged. 

This damage may often go un- 
noticed at the time, although the in- 
strument may be off calibration by 
as much as 20%. Errors of this type 
may be caused by broken pivots or 
jewels, bent pointers, off balance, 
pulled down magnets, shorted mul- 
tiplier resistors, etc. 


Minimizes “Down Time” 


To help insure accurate produc- 
tion test equipment, it is advisable 
to periodically check the indicating 
instruments against standards which 
have an accuracy 5 to 10 times the 
instruments under test. This check 
should preferably be made with the 
test panel in its normal operating 
location for two reasons. First, to 
minimize “down time” during check 
and second, to make certain all the 
factors which could normally influ- 
ence the reading are acting on the 
instrument at the time of check. 
Some of these factors are panel ma- 
terial, meter position, heat and mag- 
netic fields. 

A portable calibration standard to 
check the production test units was 
designed and constructed by the 


Fig. 1: (top left) Portable calibrating standard 
Fig. 2: Meters are sponge-mounted in shelf 
Fig. 3: Meters can be removed for remote checks 
Fig. 4: Resistors are easily accessible 
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Electrical Section of GE’s Electronic 
Laboratory. One unit of this type 
has been in use by the Government 
Equipment Dept. at Electronics 
Park for over two years. A second 
unit recently completed is in use at 
the Utica Works. 


Description 

The portable calibrating cart is 
designed for in-place voltage and 
current checks of small panel me- 
ters and test equipment. It contains 
0.2 of 1% standard meters with all 
necessary controls and power sup- 
plies. 

Ranges: 

AC volts 1.2; 3; 6; 12: 30: 60: 120: 

300; 600; 1200 (60 or 400 cy) 

AC amperes 15; 30 ; 

DC amperes 1.2; 12; 30: 60: 120 

DC milliamperes 1.2; 12: 60: 120: 

300; 600 
DC Microamperes 60; 120: 600 
DC volts 1.2; 3; 6; 12: 30: 60: 120: 

300; 600; 1200 . 

VTVM check may be made by 
means of a precision attenuator for 
additional ranges of 0.0012 v. to 0.12 
v. full scale on 60 or 400 cps. 

Ohm checks for multimeters may 
be made by means of precision re- 
sistors with values of 1; 10: 100: 
1000; 10,000; 100,000; 1 meg.; 10 meg: 
100 meg. 


Cabinet 


All the equipment is contained in 
a steel cabinet, 3 ft. x 5 ft. x 19 in. 
with a 2-ft. projecting shelf for the 
instrument standards as shown in 
Fig. 1. 

Ball bearing type rubber tired 
wheels are provided for easy motion 
to the various positions. The Variac 
control panel and standard instru- 
ment box are removable as a unit 
and may be mounted adjacent to 
the meters under test where space 
does not permit rolling the whole 
cart. The weight of the complete 
unit is approximately 1000 lbs. 


Standards 


The standard meters are normally 
mounted in a wooden case in the 
shelf portion of the cart on a sponge 
rubber pad, as shown in Fig. 2, The 
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Fig. 5: Schematic diagram of measuring circuit 


shelf portion of the cart is recessed 
to keep the standards horizontal and 
to permit the addition of lighting 
such as by a small fluorescent lamp 
along the top underside of the shelf. 

The AC meter is a General Elec- 
tric 0-150 volts; 60-400 cycles; P-3 
with a fundamental accuracy of 
“0.2% of full scale. A special po- 
tential transformer provides. the 
necessary additional ranges and out- 
put voltages to give an overall 
accuracy including the meter of 
0.4%. 

A precision voltage divider has 
its output connected directly to the 
1K:1 binding posts to eliminate 
stray pick up. This direct connec- 
tion helps make possible accurate 


VTVM checks down to 1.2 mv full 
scale. 

The de meter is a GE. 0-50 
microammeter with a fundamental 
accuracy oi 0.2% of full scale. 
Ring shunts with Standard Electric 
Time 100 a. jack connections are 
provided for the 30, 60 and 120 a. 
ranges. The 30 a. shunt was made 
from 3 parallel 20 in. sections of 
0.128 in. D. manganin wire and the 
60 a. shunt from 2 parallel 12 in. 
sections of 0.160 in. D. manganin 
wire. The 120 a. section uses a stand- 
ard 500 mv 100 a. shunt. 

The remaining current and volt- 
age range shunts and resistors are 
connected in circuit by means of 
G.E. type SB-1 transfer switches to 
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and secondary power distribution 


give an overall accuracy including 
the meter of 0.4¢,. The millivolt 
drop on the de current range is 1200 
mv for the ranges 60 ua thru 12 a. 
and 600 mv for 30, 60 and 120 a. 


Adjustable Multipliers 


Each de voltage multiplier is pro- 
vided with a small wire wound ad- 
justable series resistor for adjust- 
ment. Each current range has a 200 
ohm adjustable resistor in the mv 
circuit for calibration of each indi- 
vidual range. These adjustable re- 
sistors are mounted on the sides of 
the sliding shelf as shown in Fig. 4. 
Here they are easily accessible for 
adjustment yet completely enclosed 
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Calibrating Standard (Continued) 
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Fig. 6: Front panel layout of calibrating cart 


within the cart walls when the cart 
is in use, 

A double range 15/30 AC Am- 
meter, a G.E. P-3 may be connected 
in circuit when necessary for high 
ac current checks. Other ac stand- 
ards up to 120 a. with or without a 
current transformer may also be 
used. AC current standards are 
normally not supplied, except the 


15/30 ammeter. 

A Leeds & Northrup instrument 
switch provides quick connection to 
“1.0% composition resistors for 
ohmeter checks in the range of 1 
ohm through 100 megohms. 

A detailed diagram of the meas- 
uring circuit and the secondary 
power distribution is shown in Fig. 
a. 


Remote Checking 


The Variac control panel and 
Standard meters may be removed 
from the cart for remote checking 
of small panel meters in test units 
as shown in Fig. 3. This procedure 
is followed where it is inconvenient 
to move the whole cart. When op- 
erated in this way, the Function and 
Range switches are set on the cart 
and the Coarse and Fine controls 
set at the remote position. A 12- 
conductor cable plugs into the back 
of the Variac control panel and con- 
nects to the cart. This provides the 
necessary power, range resistors, etc. 

The standards may also be re- 
moved for checking or for shipping 
separately when the cart is moved 
by truck between buildings. 


All power supplies are self con- 
tained and operate from any con- 
venient 15 a. 110 v, 60 cps single 
phase outlet. All voltages and cur- 
rents are continuously adjustable 
from the same control panel with 
both coarse and fine control Variacs. 
The fine control Variac is connected 
to the output of the coarse control 
and feeds the primary of a 10 v fila- 
ment type transformer. The 10 v 
secondary is then connected in se- 
ries with the power supply input to 
permit constant percentage fine con- 
trol over the full range of the coarse 
control Variac. This facilitates ac- 
curate setting of instrument read- 
ings over the full range of the cart. 
Front panel layout and markings 
are shown in Fig, 6. 


Voltage Regulation 


Ample input voltage regulation is 
provided by a large capacity Soren- 
son model 1000S voltage regulator. 

Important circuits are fused from 
the front of the panel and pilot 
lights are provided to help insure 
correct control settings for the vari- 
ous tests. 

For maximum safety, the cart 
chassis is grounded to the 3rd wire 
of the 3-wire 110 v plug. All circuits 

(Continued on page 126) 


New Automatic Electronic Assembly System 


"ln emgutnisr assembly of elec- 
tronic equipment may be the 
outcome of a machine development 
which has recently been demon- 
strated by the United Shoe Ma- 
chinery Corp., 140 Federal St., 


Boston, Mass. The experimental 
conveyor-type machine automati- 
cally inserts resistors, capacitors, 
jumper’ wires, and_ eyelet-type 


terminals in printed circuit wiring 
boards. Operating at the rate of 9600 
boards in an 8-hour day, United’s 
experimental automatic assembly 
machine is readily adjustable to 
provide for changes in circuitry 
and components. It is mechani- 
cally straightforward and rugged 
equipment, designed to handle stand- 
ard electronic components with sim- 
plicity of change-over and main- 
tenance. 

In its present state of develop- 
ment, printed wiring boards up to 
5 x 8 in. are loaded by hand onto 
pallets or frames by which they are 
conveyed to each of the several in- 
serting stations. At each of these 
stations, a pallet is stopped and one 
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component automatically inserted 
in any desired location on the board. 
As it now stands the experimental 
machine will insert only resistors, 
tubular and disc ceramic capaci- 
tors, jumper wires, and eyelets. 
However, if United’s concept of 
automatic assembly in the electronic 
field as shown in the experimental 
machine meets the requirements of 
the industry, it is expected that the 
now incomplete development will be 
carried further. 

The complete system for auto- 
matic assembly of electronic equip- 
ment as United now sees it will in- 
clude means for automatic place- 
ment of PW boards in the pallets, 
additional inserting heads for tube 
sockets, coils, and other components, 
as well as stations for dip soldering, 
testing, and pallet unloading, to- 
gether with provision for automatic 
return of pallets to the loading sta- 
tion. 

An important part of United’s ex- 
perimental system is the “belting” 
of pigtail components in order to 

(Continued on page 128) 


System for automatic assembly of electronic 
quipment ploys several stations to insert 
various components in printed wiring boards 


Key to automatic insertion of axial lead com- 
ponents is belting machine which feeds parts 
through lead straightening and taping sections. 
Belted components are then wound on reel 
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| pene the engineer in a small broad- 
cast station, the play-by-play 
sportscast is often the most difficult 
to handle manually. Stations gen- 
erally are equipped with a volume 
limiting amplifier just preceding the 
transmitter audio system, but this 
provides only about 5 db of com- 
pression for an output increase of 
1.5 db. While this is ample for musi- 
cal programs and general studio 
performances, it is not sufficient for 
play-by-play sportscasts where ex- 
citement and enthusiasm often cause 
the average voice peaks of the 
sportscaster to vary as much as 15 
db. 

A volume limiter such as shown 
schematically in Fig. 2 can be used 
to great advantage placed in the re- 
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Fig. 1: (I) Underside of compact remote amplifier. Fig. 2: (r) 


Volume limiter for remote line is useful for 20 db input range 


Remote Unit for Sportscasts 


Communications type volume limiter and amplifier 
keep constant level even when excited voice peaks 
vary over 15 db. Compact unit easily constructed 


mote loop under these conditions. It 
is the forward acting type developed 
primarily for communications sys- 
tems, but adapted for broadcast by 
using push-pull circuitry to allow 
better low frequency response 
without the compression transient 
that is produced in the single ended 
version. A forward acting compres- 
sor is to be preferred because it can 
be adjusted to provide an output 
with negligible increment over an 
input range of up to 20 db. It can 
be placed in the remote line, either 
at the broadcast station or at the 
remote location. The latter is desir- 
able because it will guard against 
over-driving the remote line, some- 
thing that must be considered when 
the remote program must be trans- 
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By ED MILLER, Technical Director 
KWEI. Box 791 


Weiser. Idaho 


mitted over a carrier-current loop 

For convenience in transporting 
and setting up the remote gear, the 
number of physical units should be 
kept to a minimum—preferably one. 
Figs. 1, 3 and 4 show a remote am- 
plifier which includes the limiter 
described, associated amplifiers and 
the power supply built into one 
compact case. As is shown in the 

(Continued on page 132) 


Fig. 3: Complete circuit of remote limiter-amplifier used to keep constant level at sports broadcasts. See text for complete parts lists 
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NewComp 


onents & Equipment 


WWYV RECEIVER 


A receiver constructed to receive 
radio stations WWV and WWVH, time 
and frequency standard stations of NBS, 
is erystal controlled, having six bands 


at 2.5.5, 10, 15. 20, and 25 mc, selectible 


by panel switch. The circuit features 


dual conversion and narrow band i-f 


stages for maximum selectivity and 
image rejection. Four i-f stages insure 
adequate sensitivity for good reception 
under the most difficult conditions. A 
cathode coupled crystal oscillator circuit 
controls fine tuning for the six plug-in 
crystals. Shasta Div., Beckman Instru- 
ments Inc., P. O. Box 296, St. A., Rich- 
mond, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


VOLTMETER 


The Model 104 voltmeter for carrier 
system installation and maintenance 
measurements, covers the frequency 
range from 5 to 150 ke and has a fre- 
quency calibration accuracy of +1 ke. 
Signal measurement range is —80 +42 
dbm at 600 ohms impedance. Signal 


ROTARY SWITCH 


The Type JV-9000 series power switch 
is designed to meet the requirements of 
medium high power, accuracy, and long 
life needed in transmitter, industrial 
control and balancing, laboratory test- 


ing, power supply converter, and other 
special applications. Rated at 750 w at 
sea level (74% amps, 60 cps, 115 v ac), 
375 w at 35,000 ft. Has been used up to 
20 mc. Breakdown point, 3,000 v RMS— 
60 cps. The unit is available in 1 pole 2 
to 17 positions per section or 3 pole 2 to 
5 positions per section up to six sections. 
Centralab, Div. of Globe-Union Inc., 
900 E. Keefe Ave., Milwaukee 1, Wis.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


TRANSFORMERS 


Linear differential transformers, de- 
signed to detect and measure linear dis- 
placement, have output with core dis- 
placement of 0.05 v per thousandth in., 
i.e., 0.001 v will indicate a movement of 


ETCHED CIRCUITS 


“Flying M” etched circuits eliminate 
hand wiring by etching the desired pat- 
tern on a metal clad laminate. It is said 
that that the process, in many instances, 
saves labor costs up to 50%; and also 


reduces weight and space. “Flying M” 
etched circuits are now in use in ampli- 
fiers, tape recorders, vacuum tube 
voltmeters, TV receivers, signal genera- 
tors, hearing aids, transmitters, and 
other electrical ard electronic devices. 
The producers of these circuits also of- 
fer many pre-fabrication services. 
Miller Dial & Name Plate Co., 4400 N. 
Temple City Blvd., El Monte, Calif.— 
TELE-TECH & ELECTRONIC INDUS. 
TRIES. 


POLAR RELAY 


The series PTW polar relay, devel- 
oped as an improved replacement for 
the W.U. type 17 relay, measures 21444 
in. in height plus % in. projection of the 
banana-type plug connections. The unit 
can be quickly and easily adjusted to 


measuring accuracy is +2 db over the 
range —70 +42 dbm. Input impedance 
is 10,000 ohms in the pass band, and 
higher in the rejection band. Resporse 
is down 3 db at 300 cps off resonance, 
45 db at 1,500 cps off resonance. Reads 
direct in dbm, and is designed for op- 
eration into an unbalanced 600 ohm line. 
Sierra Electronic Corp., 1050 Brittan 
Ave., San Carlos 2, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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0.00002 in. Designed for medium 
audio frequencies at input voltages from 
3 to 10 v. Used with oscillators, oscillo- 
graphs, oscilloscopes, or vacuum tubes, 
the units enable electrical measurement 
of mechanical motion in such applica- 
tions as temperature and pressure vari- 
ation bellows, contour surface wear, 
membrane motion, etc. Gudeman Co., 
340 W. Huron, Chicago 10, Ill—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


meet specified performances. Coils are 
in four sections. Sensitivity as low as 2 
ma can be obtained by placing all coil 
windings in series-aiding. “Break-to- 
make” travel time, when the armature 
is in transit touching neither contact, 
varies with the degree of energization 
of the operating windings. Automatic 
Electric Co., 1033 West Van Buren St., 
Chicago 7, Ill—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


TELE-TECH & ELECTRONIC INDUSTRIES * September 1954 


New Electronic Products 


COUPLING UNIT 


Type 564-A coupling unit enables 
coupling an _ external oscillator in 
the new type 260-AQ meter for Q 
measurements in the audio and super- 
sonic ranges. Input impedance—when 


connected to the Q Meter—is 500 ohms; 
output impedance—provided by voltage 
injection circuit of Q meter—0.3 ohms; 
frequency range 1 kc to 50 kc; input 
voltage requirements—variable up to 
22 v. Case is 1% x 2% x 3% in. Pro- 
vides binding posts for connecting the 
external oscillator; also a coaxial cable 
and BNC connector to the Q meter. 
Boonton Radio Corp., Boonton, N. J. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


SERVO CONTROL MOTOR 


The Model 1050 servo control motor, 
just introduced, was designed to op- 
erate Borg “Micropots,” but can be used 
in other servo applications. The unit is 
approximately 114 in. in diameter, 114 
in. long with a % in. shaft extension. 
Minimum locked rotor torque is 0.82 


, 


oz.-in. in either direction when op- 
erated at 115 v. Mounts firmly with 
three mounting screws tapped into the 
housing. Induction type, 2 phase, 115 v, 
400 cps, 5500 rpm no-load speed. Borg 
Equipment Div., The George W. Borg 
Corporation, 120 S. Main St., Janes- 
ville, Wis—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 
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CAPACITOR 

A new alkyd resin, molded case ca- 
pacitor of the “postage stamp” type was 
recently introduced for radio, television 
and various types of electrical and elec- 
tronic equipment. Temperature range is 


up to 100°C with full rated voltage. The 
“Mylar” dielectrics have an insulation 
resistance of 50,000 megohms minimum, 
300 percent more capacity, and equal 
or exceed all other electrical require- 
ments in JAN-C-91. The company now 
has two molds capable of producing 
eight sizes. Condenser Products Div., 
New Haven Clock and Watch Co., 7517 
N. Clark St., Chicago, Il]—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


TV TUBE TESTER 

The recently announced TV-20a tele- 
vision tube tester is an improved ver- 
sion of the TV-20. The new unit has list- 
ings of all recently announced color TV 
tubes, increased sensitivity to all types 
of internal leakage and gas, and a rug- 
ged new leatherette case. The instru- 
ment can test an entire set of TV tubes 
in a few minutes. Has no roll chart, 
practically no set-up. Further it has a 
large 4-in. meter, a positive “gas” de- 
tection circuit, dynamic conductance, 
and automatic “line” compensation. 
American Scientific Development Co., 
P. O. Box 104, Fort Atkinson, Wis.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


POTENTIOMETER 


“Jeco” precision potentiometers can 
check voltage ratios to an accuracy of 
5 parts per million, angular rotation 8 
parts per million in 360°. The units can 
be built to operate continuously at 200° 
C. and to withstand shocks up to 100 G’s 
or more in any direction without mo- 
mentary opens. It is said that these po- 
tentiometers, for a given diameter and 
kind of wire, can have up to 5 times the 
total resistance of other such units of 
the same dimensions. Sizes range from 
14% in. to 15 in. in diameter. Jarvis Elec- 
tronics Corp., 6058 W. Fullerton Ave., 
Chicago 39, Ill—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


CONSOLE RECORDER 


The Model F6C console recorder has 
a direct-writing oscillograph. Fre- 
quency resvonse with compensated am- 
plifiers is flat from 0 to 80 cps. Suitable 
for many computers now on the mar- 


ket. Six charts speeds are available: 
0.5, 1.0, 2.5, 5.0, 10.0. and 25 mm/sec. 
with an _ electrically operated 10-1 
changer. Oscillograph is available for 
curvilinear ink recording, curvilinear 
electric recording, or rectilinear ink 
recording. Console is available with ac, 
de, high gain, de low gain, or strain 
amplifiers. Photron Instrument Co., 
6510 Detroit Ave., Cleveland 2. O.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


OVEREND TENSION 


A new overend tension for winding 
fine wires in multiple is said to main- 
tain higher winding speeds and reduce 
wire breakage at the start of winding 
A compensator takes up slack after the 
coil is wound and the arbor stopped. 
Mounting makes tension-to-line adjust- 


ment easy. The devices can be used 
with the Universal No. 102 winder on 
fine wires from 38-50 (B&S) in produc- 
ing spool wound coils, and the Nos. 
104, 107, and 108 coil winders for pro- 
ducing paper insulated coils. Universal 
Winding Co., P.O. Box 1605, Provi- 
dence, R.I—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


New Test Instruments For 


IMPEDANCE BRIDGE 

The vector impedance bridge, re- 
cently announced, measures impedance, 
capacity, inductance, resistance, and 
transformer turns ratios. An internal 
source provides the signal for the unit. 


op? 


pare 


“fe, 


Salient features are direct reading of 
vector magnitude and phase angie. Be- 
cause the phase arm presents 1,000 ohms 
impedance regardless of position of 
phase switch, the phase arm and magni- 
tude can be varied without interaction. 
The prominent reactive component can 
be determined as capacitive or induc- 
tive by noting the position of the func- 
tion switch that null is detected. Repub- 
lic Engineering Co. Inc., Beltsville, Md. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


SURVEY METER 

The Model 2582 “Samson” self-con- 
tained, battery-operated, ionization type 
survey meter has been announced for 
surface measurement of any low-level 
alpha, beta, or gamma contamination 
(C-14, I-131, S-35, radium etc.). It fea- 
tures a 40 cu. in. ion chamber with a 
0.5 mg/cm’ rubber hydrochloride win- 


dow protected by a stainless steel grill. 
Three alpha ranges cover any count 
rate from 0 to 12,500 counts/min. cor- 
responding to radium gamma ranges of 
approximately 0 to 18 milliroentgens/hr. 
The unit will detect alphas with energies 
as low as 1.0 mev; betas as low as 15 
kev. Nuclear Instrument & Chemical 
Corp., 223-233 W. Erie St., Chicago 10, 
Ill—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 
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VOLTMETER 

The Model 615 digital vacuum volt- 
meter is a 1% instrument with a digital 
display of information. Performance 
specifications: Ranges, ac and dc, 0-3, 
10, 100, 300, 1,000 v, with auxiliary 


probe, 0-30,000 v dc. Resistance, 0-100, 
1,000, 10 K, 1000 K, 10 megohms. AC fre- 
quency response; 30 cps to 50 mc (with 
auxiliary probes). Input inipedance, 10 
megohms. Power Supply Requirements, 
115 v, 60 cps. Indicator, 3-digit counter 
with illuminated decimals and polarity 
sign. Approximate weight, 7 lbs. Case 
size, 842 x 11 x 74% in. Hycon Mfg. Co., 
2961 East Colorado St., Pasadena 8, 
Calif—-TELE-TECH & ELECTRONIC 
INDUSTRIES. 


OSCILLOSCOPE 


Model ES-520,5 in. general-purpose 
oscilloscope has a push-pull vertical and 
horizontal drive, 20 mv/in. vertical sen- 
sitivity, 50 mv/in, horizontal sensitivity; 
a 3-step, frequency-compensated, verti- 
cal input attenuator; vertical frequency 


response of 20 cps to 500 Kc within 2 db. 
Vertical square wave response is from 
20 cps to 50 xc; frequency response, 20 
cps to 200 Kc within 3 db (at full gain); 
1 v, peak-to-peak, vertical, built-in 
calibrator. Internal linear sweep 10 cps 
to 30 xc. Negative and positive sweep 
syne. Precision Apparatus Co., Inc., 
92-27 Horace Harding Blvd., Elmhurst 
6, L. L, N. ¥—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


VOLTAGE MULTIPLIER 

The Model 620 extra-high voltage 
multiplier enables measurement of al- 
ternating potentials up to 60 KV peak 
with all types of company voltmeter 
(and other makes) and serves as a po- 


tential divider with most CRO’s for dis- 
playing high potential waveforms. An 
applied voltage is attenuated 10,000 to 1 
with 2% accuracy between 60 cps and 
6mc. Connection is made to an asso- 
ciated instrument by a 6 ft. cable. Input 
capacitance is 3.8 uf. Shunt resistance 
is above 10° megohms. Ballantine Lab- 
oratories Boonton, N. J..—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


PANEL METERS 

Panel meters will be made with de 
ranges showing any practical scale from 
300 ua to 800 ma. These sealed, rugged- 
ized units will be available in two sizes, 
2% in. and 3% in. Pre-production ap- 
proved by the Government. Current 
production at two company plants. The 


introduction of the new units does not 
effect manufacturing commitments 
which include over 700 sizes and ranges 
of standard panel, instruments for in- 
dustrial customers; nor, a line of elec- 
tronic test equipment for radio-TV 
service technicians. Simpson Electric 
Co., Div. American Gage & Machine 
Co., 5200 W. Kinzie St., Chicago 44, Ill. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 
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The Electronic Industries 


ANALYZER 


Model 901 transconductance analyzer 
and circuit simulator can measure 
transductance under all kinds of op- 
erating voltages. Further, it can repro- 
duce any type of static or dynamic tube 


TESTER 


The Model 631 volt-ohm-milliamme- 
ter and vacuum tube voltmeter com- 
bination comprises a single unit with 
the following characteristics: 34 ranges; 
V-O-M, 10 ac-de v. Six direct current 


characteristics. Simple push _ button 
switching applies the appropriate volt- 
ages to each tube element from a highly 
regulated power supply. The instrument 
is entirely self-contained, and does not 
require accessories. Detailed informa- 
tion is available at New London In- 
strument Co., P. O. Box 189, New Lon- 
don, Conn.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


DIGITAL VOLTMETERS 
Automatic digital voltmeters have 
been designed in standard models rang- 
ing from 2 to 5 in-line digits in voltage 
ranges from 1 mv to 1,000 v with auto- 
matic ranging indicated by moving 
decimal point. Input impedance, 1,000 


resistances from 0.1 ohms _ to 150 
megohms-decibel and output readings. 
VTVM, four, including 1.2 volt range 
for grid voltage and accurate discrim- 
inator alignment. First division mark 
at 0.02 v. Sensitivity, V-O-M, 20,000 
ohms/v on de, 500 ohms/v on _ ac; 
VTVM, 11 megohms. One switch selects 
all ranges. Triplett Electrical Instru- 
ment Co., 122 Main St., Bluffton, Ohio. 
-TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


PRESSURE BALANCE 

Type 37-103 precision pressure bal- 
ance provides a laboratory standard 
for precise calibration of pressure pick- 
ups with accuracy comparable to the 
highest quality manometers. A visual 
digital readout counter with digits to 


MULTI-TEST AMPLIFIER 


Model 2000 is a VSWR amplifier 
with multiple test functions that fea- 
tures crystal current measurement for 
monitoring CW levels. Has 100 na Wes- 
ton meter; dual channel inputs that 


eliminate continuous cable changes, 
sensitivity 0.3 mv for full scale deflec- 
tion, 60 db _ range. calibrated to 
+0.1 db/10 db step, crystal or bolo- 
meter inputs, plug-in filter units from 
250 to 2500 cps. The culmination of 
extensive research, it is said, the unit 
affords greater ease of operation with 
faster and more accurate readings 
Waveline, Inc., Greenbrook Rd., Cald- 
well, N.J. — TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


OSCILLOGRAPHS 


Multichannel direct-reading oscillo- 
graphs, recently announced, feature 
four and six channel systems. An elec- 
trically controlled chart drive enables 
instantaneous speed selection. Range of 
sixteen accurate chart speeds from one 


megohms; accuracy, 1 digit; average 
reading time, less than 1 second. Models 
may be specified to operate printers, 
electric typewriters, or IBM punches. 
Only 10 vacuum tubes control stepping 
switches to balance input voltage 
against reference. Dimensions: standard 
rack and panel, 5% x 19 in. Electro 
Instruments, Box S, Old San Diego 
Station, San Diego, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


1,000 makes possible immediate read- 
ings. Readings can be held when re- 
quired, or attached to electrical tabu- 
lating devices through a built-in elec- 
trical analog de 10 v output. Three 
types of readings are possible—differ- 
ential pressure, gage pressure, and ab- 
solute pressure. Consolidated Engineer- 
ing Corp., 300 N. Sierra Madre Villa, 
Pasadena 8, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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cm/hr. to 250 mm/sec. is possibl 
Speeds are selected by front panel con- 
trol or by an accessory remote control 
unit. Both inkwriting and combination 
ink and electric writing units are avail- 
able. Electro-dynamic penmotors 
record static and dynamic phenomena 
from dc to 100 cps when used with 
amplifiers. Brush Electronics Co., 
Equipment Dept. RT-1, 3405 Perkins 
Ave., Cleveland 4, Ohio —TELE-TECH 
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New Test Instruments 


VTIVM 


The new Model VM-1 is a true peak- 
reading vacuum tube voltmeter capable 
of measuring pulses with very short 
duty cycles. Designed to operate over 
the band width 50 cps to over 100 mc, 
the instrument can be used to measure 
positive peak, negative peak, or peak- 


SPECTRUM ANALYZER 


The FXR spectrum analyzer, designed 
for greater accuracy and convenience 
in microwave spectrum analysis, ap- 
plies push-pull deflection to both hori- 
zontal and vertical plates. The r-f heads 
are interchangeable, and the r-f ampli- 
fier has a center frequency of 20 Mc. 


to-peak voltage of a wave form. Volt- 
age range of the unit is 100 v full 
scale; with available multipliers, to 30 
Kv. The measuring elements are housed 
in a probe to allow direct connection 
to the voltage source. Gertsch Products 
Inc., 11846 Mississippi Ave., Los An- 
geles 25, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


IMPEDANCE METER 
The Model 541-A (TS-710/TSM) 


crystal impedance meter is designed to 
measure directly the effective reso- 
nance and anti-resonance of quartz 
crystal units. It replaces the older Model 
460 (TS-537 TSM). It consists of a two- 
tube resistance-capacitance coupled os- 


With the use of a cascade input, over- 
all gain is 110 db. Visual indication of 
spectra is provided by a 5 in. oscillo- 
scope tube with a sweep rate of 10 to 
20 cps. Frequency dispersion is 1 to 10 
mc/in. with pulse lengths of 0.2 to 2.0 
usecs. F-R Machine Works, Inc., Elec- 
tronics & X-Ray Div., 26-12 Borough 
Place, Woodside 77, N. Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


MODULATION METER 


The 205-A FM medulation meter, 
now in production, hes a tuning range 
of 25 mc to 500 mc. It measures FM de- 
viation plus or minus 0-25 kc, and its 
KC-calibrated, 3 in. meter is accurate 
within 10% full scale. The instrument 
can also be used as a relative field- 


TRANSISTOR ANALYZER 


A new instrument, called the tran- 
sistor analyzer, has been developed 
which can directly measure the circuit 
constants of transistors while they are 
in operation. The unit is small, light 
weight, and portable, and can be used 
to test any type of junction transistor 


at low frequencies. Generally, small 
signal T-equivalent-circuit parameters 
are the basis for transistor operation 
analysis and design. The new instru- 
ment makes direct measurements of 
these parameters. Armour Research 
Foundation of Illinois Institute of 
Technology, Technology Center, Chi- 
cago 16, IIl—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


VIBRATION ANALYZER 


The Model 400 electronic vibration 
voltmeter is capable of balancing rota- 
ting parts at speeds up to 5,000 rpm and 
tracing any v:bration up to 20,000 cpm. 
Analysis of high frequency vibrations 
resuliiig from defective bearings, elec- 
tric motor torque pulses, transformers, 


cillator covering a frequency range of 
10 to 1,100 kc in five bands. The three 
variable adapters have maximum resist- 
ance values of 500K, 50K, and 5x. Two 
other adapters are furnished that enable 
testing crystal units contained in HC- 
5 U and octal base holders. Radio Fre- 
quency Laboratories, Inc., Engineering 
Dept., Boonton 20, N. J—TELE-TECH 
& ELECTRONIC INDUSTRIES. 
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strength meter. A built-in speaker is 
provided for aural checking of trans- 
mitter quality, and an oscilloscope con- 
nection enables one to “see” the modu- 
lation. Dimensions: 7 x 12 x 7% in. 
Weight, 14 lbs. Lampkin Laboratories, 
Inc., Bradenton 17, Florida—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


etc., is made through electronic fre- 
quency and displacement circuits which 
render data on panel meters. Accuracy 
to 10% is maintained on all three 
ranges, 0.001 in., 0.01 in., and 0.10 in. 
full scale. International Research & 
Development Corp., 168 E. Hosack St., 
Columbus 7, Ohio.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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New Electronic Equipment 


tELAY 


Balanced armature, permanent mag- 
et type, very high sensitivity relay is 
iternally shock and resistant mounted. 
‘rew-on cover is gasket sealed. Size, 
}, in. diameter, 214 in. long. Variations, 


nfinite for 0.2 wa to 10 amps, or 0.1 mv 
o 500 v. Higher volts or ampere sensi- 
tivities with external multipliers. Ac- 
uracy, trip point to 1.0%; differential, 
less than 1.0.% Response time 50 sec. to 
» second time delay. Contacts, SPST or 
SPDT. Standard rating 5 to 25 ma; dc.; 
other ratings to 42 amp. Weight, 4 oz. 
Assembly Products, Inc., Main at Bell 
St., Chagrin Falls, O—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


UHF-VHF TUNER 


The Model UV 13 is a combination 
tuner for covering the entire UHF and 
VHF TV bands allotted by the FCC. 
When “plugged in” to each other, two 
complete tuners become one homogen- 
eous unit, or when UHF is not desired, 
the VHF can be used alone. No string- 
ing, soldering, or adjustment of any 


kind is required when the UHF unit 
is added or removed. A firm mechani- 
cal connection is made by tightening 
two accessible screws. Tuning and dial- 
ing are accomplished on one set of 
concentric dial and knob combinations. 
Sarkes Tarzian, Inc., Bioomington, Ind. 

-TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 
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COMPUTER 


The new Model CRC 102-D retains 
the small size and easy maintenance of 
the former Computer Research Corp. 
CRC 102-A computer. It accepts data 
from an electric typewriter, punched 


paper tape, magnetic tape, or punched 
cards. All data is entered into the ma- 
chine, operated on, and printed out in 
decimal form. A new 200 character- 
per-second paper tape reader and a 
new 60 character-per-second paper 
tape punch are available as accessories 
which greatly reduce machine filling 
time and problem change-over time. 
The National Cash Register Co., Elec- 
tronics Div., 3348 W. El Segundo Blvd., 
Hawthorne, Calif.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


POTENTIOMETER 


The RL11C wire-wound potentio- 
meter provides two output voltages pro- 
portional to the sine and cosine shaft 
rotation angle. The unit is equipped 
with ball bearings, precious metal con- 
tacts and silver slip rings. It has a 360 
continuous mechanical rotation. Stand- 
ard winding resistance is 16,000 ohms 


+10%. At 65°C, the rating is 1.5 w. Life 
expectancy is 350,000 revolutions, mini- 
mum. The output wave is pure sine or 
cosine. Deviation is less than +0.5%. 
Rawson Electrical Instrument Co., 110 
Potter St., Cambridge, Mass.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


VSWR INDICATOR 


The Model 110A X-band indicator 
consists of an oscillator, a wavemeter, 
a forward and directional 
coupler with bolometer take-offs fo 
source and reflected power, and a 


reverse 


direct-reading ratiometer having dou- 
ble scales calibrated in VSWR. The 
accurate wavemeter supplements the 
approximate calibration of the direct- 
reading oscillator dial. Frequency cov- 
erage, X-band, continuous 8,500-9,600 
mc; r-f source klystron type, V 260; 
accuracy overall, 2%; directional cou- 
plers, directivity greater than 40db. 
Indication of VSWR is shown on two 
direct-reading scales. The Low scale 
covers 1.06 to 1.3; the High scale 
1.3 to 2.5. Color Television Inc., 973 E. 
San Carlos Ave., San Carlos, Calif.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


SIGNAL GENERATOR 


The Model B signal generator is de- 
signed to check equipment requiring 
multiple pulse modulated microwave 
frequency energy with widths and de- 
lays that can be accurately controlled 
The unit consists of 4 interchangeable 
r-f heads that provide coverage from 
950 to 10,750 mc, with single dial, direct- 


reading tuning controls. A direct-read- 
ing r-f attenuator is provided in each 
r-f head. The modulator portion fur- 
nishes five independent pulse channels 
that are adjustable in time and width 
Potarad Electronics Corp., 100 Metro- 
politan Ave., Brooklyn 11, N. Y.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


Survey of 


New Products of the Month 


Capsule summaries of latest electronic developments provide handy 


reference for engineers in the market for new equipment and components 


PULSE TRANSFORMERS. The MDT series 
transformers, by Magnetics Research Co., 
142 King St., Chappaqua, N.Y., for driving 
magnetic drum or tape recording heads, is 
available in primary-secondary turns to 
match any head to any driving tube. 


CAPACITOR. Miniature model being pro- 
duced by Hermaseal Co., 1101 Lafayette St., 
Elkhart, Ind., in a range of 0.4 to 0.8 uuf 
Metallized glass rotor is within metallized 
glass stator directly soldered to standard 
prass fittings. 


PICKUP ARM, Model 190, redesigned to re- 
quire less, mounting space. Retains low 
vertical mass, static and dynamic balance, 
absense of arm resonance of original design 
Now requires 17 x 17 in. motor board. Pick- 
ering & Co., 309 Woods Ave., Oceanside, 
N.Y. 


RATE-OF-TURN TABLE, by Genisco, Inc., 
2233 Federal Ave., Los Angeles 64, Calif., 
improved by strobe monitoring system, has 
variable range from 0.01 to 1,200°/sec. with 
low vibrational and rotational oscillation 
Flashes controlled to 0.001% of 60 CPS. 


METER MECHANISM, by Marion Electrical 
Instrument Co., Manchester, N.H., to provide 
instrument stability, etc., employs an end- 
pivoted coil assembly and a bearing shaft 
in a shielded magnetic structure to produce 
6,000 gauss in a single air gap. 


POWER SUPPLY. The ‘“Rodic’’, mobile 
transmitter Type RO-2, by Tech Laborator- 
ies, Inc., 16 E. Edsall St., Palisades Park, 
N.J., offers 75% efficiency, 5 to 8% regula- 
tion, and surgeless low-starting current. Op- 
erates from 6 v battery. Outputs, 520 v 320 
ma or 33 v at 320 ma. 


CONNECTORS, series VR and VP, made by 
Viking Electric Co., 1061 Ingraham St., Los 
Angeles 17, Calif., are miniature hermeti- 
cally-sealed circular units with a Kovar type 
glass seal fused to a contact base and steel 
body. Contacts, gold over silver. 


D.C. POWER SUPPLY, PS-3, by Hugo Mey- 
ers Co., Inc., 39 West 60th St., New York 23, 
N.Y., emphasize within 3% voltage output 
despite input line fluctuations of 90 to 130 v, 
and within 3% output voltage under con- 
tinuous operation. Dimensions, 4 x 5 x 8 in 


DELAY LINE, Model V-104, by Control 
Electronics Co., Inc., 1925 New York Ave., 
Huntington Sta., New York, provides a vari- 
able delay from 0-1.2 usecs to applied wave 
forms. Overall accuracy is 5%. Rise time 
from approximately 0.02 to 0.04 usecs. 


CAPACITORS, electrolytic Types MT and 
SMT, are low current drain units especially 
designed by Illinois Condenser Co., 1616 
North Throop St., Chicago 22, Ill., for use 


with transistors, printed circuits, hobby 
models, etc. 


NETWORK BOARD, Model P100, by Instru- 
ment Research Co., 371 Harvard St., Cam- 
bridge 38, Mass., incorporates 3 resistance 
and 3 capacitance decade units. Each covers 


0 to 1,111,000 ohms in 100 ohm steps. Panel 
19 x 21 in. 


“VIBRATION LOCK,” designed for use on 
the “MRE” series of electrical connectors by 
Winchester Electronics, Inc., 15 Crescent St., 
Glenbrook, Conn., automatically engages 
the mating connector parts. Lock screws 
have been eliminated. 


ENCASEMENT ASSEMBLY, made by Toro- 
coil Co., 1374 Mobile Court, St. Louis 10, 
Mo., simplifies mounting toroidally shaped 
inductors. High impact strength plastic cup 
with an appropriate disc and machine screw 
contains the toroid. 
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POWER SUPPLY, Model ME/PP-11, is a 
200 w frequency stabilized unit made by 
Maryland Electronic Corp., College Park, 
Md., provides 60 CPS, 115 or 230 v source 
to operate frequency critical devices requir- 
ing 200 w. 


METAL PATTERNS. Hammered metal ef- 
fects in any metal sheet or strip up to 38 
inches wide are available at Ridgidized 
Metals Corp., 657 Ohio St., Buffalo, N.Y., in 
mill-finish as rolled, colorized, high-lighted, 
and painted surfaces. 


SERVO DEMONSTRATOR’ UNIT, Model 
MA-93001, designed for training purposes 
by Magnetic Amplifiers, Inc., 632 Tinton 
Ave., New York 55, N.Y., includes motors, 
synchros, and tachometer assembly contain- 
ing magnetic amplifier, demodulator, stabil- 
izer, and terminals. 


SWEEP GENERATOR, Model WR-86A, wide 
range sweep instrument for designing, test- 
ing and servicing UHF TV equipment super- 
sedes two RCA laboratory-type UHF sweep 
generators according to RCA Tube Division, 
Harrison, N.J 


METER, Model 721, with 24% in. square 
front, made by Burlington Instrument Co., 
151 N. Third St., Burlington, Ia., is avail- 
able with de or ac movements and as recti- 
fier type instruments, db indicators, and ac 
voltmeters. 


TOROID INDUCTORS, by Mico Instrument 
Co., 80 Trowbridge St., Cambridge 38, Mass., 
combine the toroid structure with the char- 
acteristics of the new ‘“Ferroxcube’”’ 3C core 
material and are particularly suited the re- 
quirements of small size and wide range of 
inductance values. 


RECORDER-REPRODUCER, Model 5301, of- 
fered by Haller, Raymond and Brown, Inc., 
State College, Pa., provides for simultane- 
ously recording radar and air-ground voice 
radio signals. Tape record plays back orig- 
inal air situation. 


PRESSURE RATIO INDICATOR, Model 1985, 
developed by Kolisman Instrument Corp., 
80-08 45th Ave., Elmhurst, N.Y., computes 
with a mechanism that consists of two 
diaphragms that actuate a lever system and 
a direct-reading indicator. 


COUNTING DIAL, Model A-230, miniature, 
produced by S. A. Asquith Co., 2439 Fletcher 
Dr., Los Angeles 26, Calif., is designed for 
use 10 turn or less potentiometers. Requires 
1 in. panel space. Continuous rotation in 
either direction. 


TEST SOCKET ADAPTERS, by Pomona 
Electronics Co., 524 W. Fifth Ave., Pomona, 
Calif., are 7 and 9 pin test socket and 8 pin 
octal test socket units for measuring -volt- 
age, resistance, audio and video, from chassis 
top while set is in full operation. 


ROTARY SOLENOID, No. BD4 “Ledex”’, by 
G. H. Leland, Inc., 4 S. Main St., Dayton 4, 
O., operates like six other models in current 
production. New unit is 19/16 in. in diam. 
Available in 25°, 35°, 45°, 6742°, and 95° 
rotation. 


OSCILLATOR, Model G-1, pulse and square 
wave source, has variable repetition rates 
from 1 pulse/sec. to 100,000 pulse/sec. in 5 
ranges. Rates controlled to 1% accuracy. 
Rutherford Electronics Co., 3707 S. Roberson 
Blvd., Culver City, Calif. 


MILLIVOLTMETER, 213-A, has high sensi- 
tivity, stable zero, direct polarity indication, 
and features full scale deflection of 1.0 mv 
de, zero center movement with plus or 
minus deflection. Industrial ontrol Co., 
Wyandanch, N.Y. 


FILTERS. Scientific Specialties Corp., Snov 
and Union Sts., Boston 35, Mass., have an 
nounced three symmetrical high-pass ladde 
type filters—F51A, F51B, F51C—for use in 5 
ohm circuits. Units have transmission lins 
sections for use in unbalanced transmissio: 
systems. 


SNAP ACTION SWITCH. A sub-miniaturé 
unit developed by Electro-Snap Switch & 
Mfg. Co., 4218-30 West Lake St., Chicag: 
Ill. for precision applications is in a plastic 
case approximately 1.0 x 12 x \% in. in size 
Carries 5 amps at 125/250 VAC—21!2 amp 
at 30 VDC 


TEST PROBES, available at the Technica 
Sales Department, Allen B. Du Mont Labora 
tories, Inc., Clifton, N. J. (Types 2607, 2608 
2609) have BNC terminations on the probe 
cables that match panel terminations of 
Du Mont Types 303-A, 303-AH, 323, and 329 
cathode-ray oscillographs 


PULSE TRANSFORMER, type PT-4, is 
four-winding unit with 2:2:1:1 turns ratios 
120 ohms characteristics impedance, 0.03 usec 
rise time, 20% droop at 1 usec, 40% at 
usec. Made by Berkshire Laboratories, 688 
Beaver Pond Rd., Lincoln, Mass. 


“DYNACORD” is a_ professional tape re- 
corder for portable use, rack mounting, o1 
console installation by The Pentron Corp 
221 E Cullerton St., Chicago, Ill. Capacity 
up to 1042 in. reels. Conforms to NARTB 
standards throughout. 


MICROWAVE TESTING INSTRUMENT, of- 
fered by Kearfott Co., Inc., 14844 Oxnard 
St., Van Nuys, Calif. is designed for labora- 
tory, production line, field testing and main- 
tenance of X-band radar. Size, 17 x 10'2 x 
13 in. 


INSULATION TESTER. Multipurpose instru- 
ment made by Associated Rescurch, Inc 
3758 W. Belmont Ave., Chicago 18, IIl., fea- 
tures a range of 1-50,000 megohms at 500 
VDC. For insulation resistance measurement 
— 250 “‘Vibratest”’ is 115 VAC line oper- 
ated. 


POSITION SERVO ACTUATOR, model 205, 
by Summers Gyroscope Co., 2328 Broadway, 
Santa Monica, Calif., features torque-to- 
inertia ratio of 200,000 rad/sec? coupled 
with an acceleration time constant of 10 
milliseconds. 


3-GUN CR TUBE, type 53 RAP, is a 5 in 
unit designed for multi-channel oscilloscopes 
which must display simultaneously up to 
three transient, random, or high frequency 
phenomena. Made by Electronic Tube Corp., 
1200 E. Mermaid Lane, Philadelphia 18, Pa 


INDICATOR LIGHTS for slide base lamps 
announced by a Corp., 60 Stewart 
Ave., Brooklyn 37, . Y. comprise a new 
series designed to employ any telephone- 
type slide base bulb. Require neither ex- 
tractors or other tools. 


VARIABLE INDUCTANCE COILS announced 
by North Hills Electric Co., Inc., 246-32 54th 
Ave., Douglaston 62, N. Y. (the series 120) 
cover the two microhenries to two milli- 
henries range with eleven coils. Each coil is 
adjusted by a low loss core. Individually 
boxed and color-coded. 


RELAYS, Part No. 8-4C, by Leach Relay 
Co., 5915 Avalon Blvd., Los Angeles 3, Calif., 
are of the miniature telephone type and are 
designed for all communication applications 
Dimensions; 1-7/16 x 1-11/32 x 15/16 in. 
Hermetically sealed 9 or 14 pin plug-in or 
solder terminals available. 


POTENTIOMETERS. A new line of_sub- 
miniature trimmer potentiometers 0.530 in. 
diam., 0.281 in. deep for use as preset ad- 
justable resistors in miniaturized equipment 
has been announced by Rockbar Corp., 219 
E. 37th St., New York 16, N. Y. 
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Centrally located plants 
at Chicago, Shelbyville, 
to war Indiana and St. Louis 
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1026 South Homan Ave., Chicago 24, Illinois 


_— Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 


SpEnenrris 


WASHINGTON 
Mews Leetten 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Burea: 


NETWORK PROBE—Since the FCC already has 
certain regulatory powers over networks and especially 
over the stations affiliated with the major broadcasting 
and television networks, it is deemed unlikely that the 
projected full-scale investigation of the networks by 
the Senate Interstate Commerce Committee which is 
being advocated by Chairman Bricker (R., Ohio) will 
be productive of anything more than lengthy hearings, 
if the latter ever comes to pass. With Congress ad- 
journing in early August, Senator Bricker was slated 
to cancel any plans for hearings at this session and 
was now considering the program of preliminary study 
of the issues, particularly the relation of the networks 
to UHF television expansion, during the recess until 
the next session of Congress in January. 


UHF TELEVISION—The Senate Communications 
Subcommittee, headed by Senator Potter (R., Mich.), 
decided, in the closing days of this session of Congress, 
to persuade the radio manufacturing industry to reach 
an agreement to produce only all-channel receivers as 
a means of bringing relief to UHF television. In addi- 
tion, the Potter subcommittee considered the establish- 
ment of an advisory group on UHF television to take 
up the various proposals—such as moving all TV to 
UHF, moving all TV to VHF, making the allocations 
more flexible, etc.—and to evaluate the various pro- 
posals as to engineering and economic feasibility. Mul- 
tiple ownership of video stations, Senator Potter told 
Tele-Tech, would require more study by the subcom- 
mittee before a decision could be reached by his group. 
Elimination of the 10% federal excise tax on all-channel 
receivers to pave the way for increased UHF stations 
is to be pressed at the next session of Congress. 


MANUFACTURERS’ RADIO—FEstablishment of a 
system that will utilize frequencies which are now lying 
idle but which can be used in certain areas for the 
greatest benefit to all is being urged upon the FCC as 
“the next great constructive step to be taken in the 
development of mobile communications.” This proposal 
was announced by the National Association of Manu- 
facturers’ Committee on Manufacturers Radio Use. The 
NAM body stressed that the FCC refusal to establish 
a manufacturers’ radio service “does not alter the 
essential facts that radio communication is a valuable 
tool in productive manufacturing operations” and its 
full use and development are being severely restricted 
by the limited number of frequencies now available 
to the special industrial radio service. The committee 
was critical of the FCC’s “rigid subdivision” for par- 
ticular groups as an obstacle to effective frequency 
utilization. 
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JTAC PROPOSAL—Instead of adopting its spuriou 
radiation suppression table, the FCC could make 
periodic review of all new developments and the prog- 
ress of the radio art so that the industry and the Com- 
mission might cooperatively formulate the best anc 
most realistic methods of solving these problems. This 
was proposed to the FCC by the Joint Technical Ad- 
visory Committee, headed by A. V. Loughren of the 
Hazeltine Corp., who worked closely with the Institute 
of Radio Engineers’ President W. R. Hewlett in formu- 
lating the JTAC views presented to the FCC. 


HIGHWAY RADIO—A revised, nationwide geo- 
graphical frequency assignment plan for the 14 fre- 
quency channels allocated by the FCC for state high- 
way purposes in the 46-47 mc band, incorporating split- 
channels, is under intensive study by the two final 
groups of regional highway communications commit- 
tees, western and southeastern, which are scheduled to 
meet in September. The two other regional meetings 
were held last spring. A national meeting of the Amer- 
ican Association of State Highway Officials’ Committee, 
to be held November 10 in Seattle, is slated to discuss 
progress on the split-channel assignment plan and othe: 
matters, including the use of 450 Mc equipment, inter- 
ference to television, the use of industrial television 
in highway operation and the use of induction radio 
systems in heavy traffic areas. Radio is considered all- 
important by the state and county highway depart- 
ments in view of the $50 billion highway construction 
plan proposed by President Eisenhower at the recent 
governors’ conference. 


POLICE RADIO—tThe increased value of radio com- 
munications to the state and municipal police depart- 
ments of the nation, as well as the vital role they play 
in civil defense, provided the highlights of the 20th 
annual conference of the Associated Police Communi- 
cations Officers at Pittsburgh in mid-August. Top FCC 
officials and the Federal Civil Defense communications 
chief stressed these two themes in principal addresses 
at the four-day conference with Commission Safety & 
Special Radio Services Bureau Chief Edwin L. White 
outlining the rights and responsibilities of the police 
radio service. Improvements in equipment was a major 
theme at the conference with officials of General Elec- 
tric, Radio Corp. of America, Motorola, Allen B. Du 
Mont Laboratories, Bendix Radio, Andrew Corp., Shure 
Bros. and Dictaphone Corp. describing new apparatus 
and operational developments of importance to the 
police radio services. 
National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 
Washington Editor 
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let WILLIAMS 
help you apply 


ferric oxides 


to the manufacture 


of your 


You'll be well repaid by getting | 
the facts on a special group of 

Pure Ferric Oxides, developed | 
by Williams especially for use | 
in the manufacture of ferrites. | 
Williams Ferric Oxides analyze l 
better than 99% Fe,0;. They 

contain a minimum of impuri- | 
ties. They are available in a | 
broad range of particle sizes and l 
shapes. Among them, we’re cer- 

tain you'll find one that’s “just | 
right’”” for your requirements. | 
The proper application of Ferric 

Oxides to the manufacture of | 
Ferrites is our specialty. | 
Tell us your requirements... | 
we'll gladly send samples for | 
test. Chances are good that our 

Ferric Oxide ““Know How” can | 
save you considerable time and | 
money. Address Dept. 30, C. K. 

Williams & Co., Easton, Pa. : 
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COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO. 


Easton, Pa. e East St. Louis, Ill. 
Emeryville, Cal. 


Rn — We also produce IRN Magnetic Iron | 
-—~ powders for the Electronic Core In- 
| dustry, the Magnetic Tape Recording Indus- | 
try and others. Write for complete technical 
. information. 
a ET ES | EN er 
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For product information, use inquiry card on | 


come the treble losses in the un- 
equalized loop. 

The monitor speaker level is ad- 
justed by the 500 ohm “T” pad 
(Mallory T500 or equiv.) so that 
feedback does not occur when the 
microphone is in use. By placing the 
speaker at a reasonable distance 
from the microphone it is unneces- 
sary to use a speaker muting 
switch. With the resistance values 
shown, the line level was about a 
plus 8 VU. A good quality hum free 
amplifier should be selected with a 
power rating of at least 10 watts. 


| Automatic Time Signal 


| F. H. FRANTZ, 610 College Drive, 
| Starkville, Miss. 


ISTENERS rely heavily on local 
radio stations for time. Unfortu- 
| nately, programming does not al- 
| ways allow a time announcement 
precisely on the hour, half hour or 
quarter hour. An automatic time 
signal is the perfect answer to the 
| problem. This is easily accomplished 
by inserting small insulated ma- 
chine screws on the clock face at 12, 
| 3, 6, and 9 so that the minute hand 
makes contact as it passes, These 
screws are tied together and form 
one switch terminal. A larger screw 
| placed further out on the circum- 
ference of the clock face, beyond 
the minute hand, and extending far 
enough above the face to make 
contact with the second hand, forms 
| the second switch terminal. This 
| contact is placed in line with “12.” 
The terminals are open at all times 


CUES for BROADCASTERS 


(Continued from page 75) 


7 | 


| 7 see 
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AC | | | 


RELAY 


TO PROGRAM 
LINES 


Minute and second hands open and close this 
circuit to provide quarter-hour timing signals 


except for the short interval when 
the second hand passes over “12” 
and the minute hand is on one of 
the four quarter hour contacts. This 
switch controls a low current relay 
that feeds a tone signal across the 
program line. 


Broadcast to PA Transition 


J. C. FRENCH, 5243 LaGrange 
Rd., LaGrange, Ill. 


T is often found desirable to feed 

into the PA, whatever program is 
on the air just prior to remotes. 

Economies dictated the use of 
only one loop, and it had to be used 
for talkback to the studio. A crystal 
receiver was built and the output 
terminated in a mike plug matching 
the PA. A short antenna provided 
ample volume. 

On cue from the studio, the PA 
mike channel fed from the crystal 
receiver was faded out, and the 
mike channel on the remote unit 
faded in. Because the PA was also 
fed from the output of the remote 
unit on another mike channel, it was 
automatically connected. 


“BIG TV LOOP”’ 


Bai CE RLP NT 


New television pathway, 2,400 miles long, links stations in the northe stern quarter of the U.S. Net- 
| work provides four video channels, two in each direction, along radic relay route extending from 
N.Y. to Chicago, via Buffalo and back through St. Louis, Pittsburgh and Washington. Any station in 
at the loop can transmit to or receive programs from other loop stations with minimum of switching 
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. and for magnetic 
DATA RECORDING 


it pays to specify 


* 
Tyre EP 
audiotape 
*Extra Precision magnetic re- 
cording tape for telemetering, 


electronic computers and other 
specialized applications. 


@ Specially produced from the 
most carefully selected materials 
and ingredients, to meet the most 
exacting requirements for uni- 
formity and freedom from micro- 
scopic voids or imperfections. 
Available in any desired 
width, on standard plas- 
tic base and on 1, 12 
and 2 mil “Mylar”. Ask 
for Bulletin No. 207. 
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TRADE MARK 


on Mylar’ or plastic base 


BALANCED PERFORMANCE preserves the 


rN 
full brilliance of the original live sound 


UDIOTAPE’S oxide coating has been developed and perfected to 
A provide maximum uniformity of response throughout the en- 
tire audible frequency range. This assures utmost realism in the 
reproduction of every sound —brings out the best in any tape 
recorder. 

Now this same truly fine performance can be obtained in a tape 
of exceptional strength, stability and permanence — Audiotape on 
“Mylar” polyester film! Almost unbreakable and virtually immune 
to extremes of temperature and humidity, this new polyester tape 
has already found many profitable applications in the professional 
recording field. It is available on 1, 12 and 2 mil “Mylar”, in 300 
to 2500 foot reels. Ask your dealer for Audiotape bulletin No. 201; | 
or write to: 


{DuPont trade mark for their polyester film 


AUDIO DEVICES, Inc. 


444 MADISON AVE., NEW YORK 22, N.Y. 
Offices in Hollywood — Chicago 
Export Dept., 13 East 40th St., New York 16, N.Y., Cables ““ARLAB” 


For product information, use inquiry card on last page. 


-PHILC 


Install the 


This Philco 16mm CineScanner and its 
companion, the 35mm model, provide 
the finest film reproduction in either 


» color or monochrome. 


Multiplexed arrangement of two 16mm CineScanner film 


units and automatic dual slide changer for four program 


sources in color. 


CineScanner— superior for monochrome 
... the only practical method for color! 


] 
“ 


fede oat en Pepe 


é 


ARB OIE 


rR §&<.@ CORPORATION; 


i} 


\ 


he 


: 
: 
a? 


+ 


rm 


"GOVERNMENT & INDUSTRIAL DIVISION * PHILADELPHIA 44, PA. 


® Smooth, Silent Operation — No Flutter 
® Preview of all Program Sources 


® Color and Monochrome, 
16MM and 35MM Models 


Once you’ve seen CineScanner operate—witnessed the clear, 
steady pictures and observed the smooth, silent performance— 
you will agree it’s the only way to televise film—in mono- 
chrome or color! 

There are good technical reasons why: The Philco CineScanner 
employs flying-spot scanning, a technique never equaled in 
producing high definition pictures. In CineScanner, there’s no 
hot projection lamp to fail or burn the film. Only source of light 
is a long life, cathode-ray tube with dependable “‘cold’”’ light 
harmless to film. CineScanner employs a special continuous- 
motion film transport mechanism designed by Philco and built 
by the Mitchell Camera Corporation of Hollywood .. . no noisy, 
film-damaging intermittents in the CineScanner! Most impor- 
tant of all to color Broadcasters, CineScanner uses economical 
photo tubes instead of expensive camera tubes... and thereare 
no color registration problems in CineScanner! 

With the Philco CineScanner, you can start today in mono- 
chrome, convert tomorrow to color—with no obsolescence of 
equipment! Get full technical data on this new and greatly 


improved method of televising films and slides. Contact Philco, 
Dept. “T” today. 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 


Interior view of the film unit showing precision film 
transport mechanism, sound head and the simplicity of 


the optical system. 


Simplified diagram showing the 
basic principles of CineScanner 
operation. 
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New Components &Equipmeni 


RECTIFIER TUBE 

Type 6508 mercury vapor rectifier 
tube, designed for relatively high volt- 
age and current operation, has a peak 
inverse voltage rating of 21 kv and 
voltage drop of 14 volts. The cathode 
is directly heated and oxide coated. The 


CAPACITORS 

New capacitors, “Tekaps”, are most 
practical in values of 0.5 uuf and 10 puf. 
Extremely small, they are easily manu- 
factured to close tolerances. The ca- 
pacitors have a zero temperature coeffi- 
cient from —60° to over 300° C. and a 


new unit is intended for use in applica- 
tions where the initial and replacement 
costs of standard tubes are prohibitive. 
It is said that the new tube meets the 
demand for a comparatively inexpen- 
sive, long-life rectifier for industrial 
and communication service. Further in- 
formation available at Amperex Elec- 
tronic Corp., Engineering Dept., 230 
Duffy Ave., Hicksville, LIL, N.Y. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


MAGNETIC CLUTCHES 

A new line of magnetic clutching and 
braking devices, designed to meet mili- 
tary environmental specifications, are 
made from corrosion-resistant mate- 
rials and have an operating tempera- 


ture range of —65° to +165 


F. They 
are also designed for a maximum 
torque of 16 oz.-in. and for intermittent 
duty at speeds to 1,000 rpm. Life expec- 
tancy, 200,000 cycles at 30 rpm with load 
inertia of 1 oz.-in. Weights, single 
clutch, 0.8 lbs., double clutch, 1.5 lIbs., 
clutch brake 1.2 lbs. Electrical require- 
ment 25 v dc. Ford Instrument Co, 
Div. of Sperry Corp., 31-10 Thomson 
Ave., Long Island City 1, N. Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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dielectric constant of 2.0 at all operating 
frequencies. Power factor at all operat- 
ing frequencies is 0.0005. Moisture ab- 
sorption factor is zero. Silver plated 
terminals allow soldering directly into 
circuits, but leads can be furnished if 
desired. Anchor Radio Corp., 2215 S. 
St. Louis Ave., Chicago 23, Ill—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


CARD RECEPTACLES 

New printed card receptacles offer 
ease of removability and changeability, 
use of multi-wire connection to ter- 
minals, and dependable performance 
after repeated insertions. Card thick- 
nesses range from 0.061 to 0.071. The 
contact, or polarizing insert, snaps in 
firm position into the molded body. 
It is easily removed or its position 
changed by pinching the tongue and 
pushing out. The insulating body is 
available in mineral-filled melamine, 
Alkyd 440 A, or Diallyl Phthalate. 
U. S. Components Inc., 454-462 E. 148th 
St., New York 55, N. Y.—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


TELEPHONE SYSTEM 


The “Telecom” 4A23 private, inde- 
pendent, automatic dial system, con- 
sists of an automatic switching unit 
housed in a 10 x 22 x 28 in. dust- 
tight cabinet, and the telephones. Op- 
erates from standard 115 v, 60 cps, ac 
power. A suitable transformer: can be 
supplied where power source has a 
different voltage or frequency. No multi- 
pair cables or junction boxes. Single 
pairs of wires to each station can tie in 
up to 23 telephones. An added “Tele- 
com” paging unit makes any telephone 
a “mike” for a public address system 
when a preset code number is dialed. 
Telecom Inc., 1019 Admiral Blvd., Kan- 
sas City, Mo.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


AMPLIFIER 

The plug-in type “Uni-level” amp! 
fier can be used as an average aud 
level control device or a peak level cor 
trol amplifier. Used as an average aud 
level control amplifier, with the avera 
program material set for a normal lev: 


$86 SE ae 


the output will be compressed for in 
coming signals exceeding the preset 
level and expanded for signals below i 
Differences between recordings, filn 
projectors, microphones, or network 
signals are automatically controlled so 
that the amplifier audio output level re- 
mains relatively constant without ap 
parent sound distortion. General Elec- 
tric Co., Electronics Park, Syracuse, 
N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


SUBMINIATURE TOROIDS 


Three standard lines of subminiatur: 
toroids are available packaged for MIL 
T-27: QL050 series, vacuum wax im 
pregnated with flexible high tempera 
ture plastic leads. Size, % in. O.D 


w 


ly in. I.D., 9% in. high. MP 050 series 
molded plastic units with axial wire 
leads suitable for point-to-point wiring 
or terminal board mounting. Size, 14, 
in. high, 4, in. O.D. HS050 series, 
in hermetically sealed, 4 x 6 4%4 
in. cans with wire leads. Wired in sub- 
miniature sockets or soldered to printed 
circuit boards. Communications Acces- 
sories Co., 110th St. & 71 Highway, 
Hickman Mills, Mo.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


TELE-TECH & ELECTRONIC INDUSTRIES * September 1954 


re, 


for it 

preset 
slow i 

}, 

etwor! 
lled so 
vel re 
ut ap 
1 Elec 
racuse 


RONIC 


DS 


niaturs 
r MIL 
ix im 
mpera 


. OD 


series 
il wire 
wiring 
ze, 114, 
series, 
16 4% 4 
in sub- 
printed 
Acces- 
ghway, 
ECH & 


r 1954 


‘or the Electronic Industries 


)UARTZ CRYSTALS 

[he G-12A “Glasline” unit is a re- 

ntly developed precision quartz crys- 
design, which, according to U. S. 
yvernment laboratory tests, varied in 
quency less than 1 part in 100 million 
.en measured continuously for two 


CONNECTORS 


The series “FHL” 6-point connectors, 
with a sea level breakdown of 4,000 
v RMS and a current rating of 5 amps, 
have an 8 oz. maximum disengagement 
force without sacrificing mv drop; thus 
reducing breakage encountered when 


TRANSISTOR SOCKETS 


A standard strip of transistor sockets 
for use in transistor circuits has been 
designed, and, after successful labora- 
tory use, is now made available to the 
industry. It is said that the socket makes 
it possible to group transistors, particu- 


eeks. This corresponds to a rate of 
hange of less than 1 second in three 
years. The unit also employs new tech- 
iques in processing and packaging. It 
was developed to meet the demand for 
etter frequency control necessary to 
1inimize the increasing congestion in 
the radio spectrum. James Knights Co., 
Sandwich, Ill—TELE-TECH & ELEC- 
'TRONIC INDUSTRIES. 


GRID DIP OSCILLATOR 


The Model 59-UHF megacycle meter 
; designed to measure the resonant fre- 
uencies of passive circuits. Also, to 
rve as an auxiliary signal generator, 
n oscillating or absorption marker for 


se with a sweep-frequency generator, 
wavemeter or hetrodyne frequency 
eter and as a low sensitivity receiver 

field-strength meter for tracing 
yurces of spurious oscillations in re- 
ivers and transmitters. Rated at 30 w. 
perates from 117 v, 60 cps. Employs 
separate power supply and indicat- 
g unit. Measurements Corporation, 
homas A. Edison Subsidiary, 116 
fonroe St., Boonton, N.J.—TELE- 
ECH & ELECTRONIC INDUSTRIES. 
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contact forces are too great. A rugged 
center key, plus a one-way contact ar- 
rangement, provides positive polariza- 
tion. Two vibration rings with matching 
detent action provide a positive “lock” 
against accidental disconnection. Hoods 
are in aluminum (with cable clamps) or 
molded insulating material. DeJur- 
Amsco Corp. 45-01 Northern Blvd., 
Long Island City 1, N.Y.—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


RESISTOR 


The new “Economy” resistor is wound 
on Mil grade Steatite forms in sizes and 
ohmages that are the same as vitreous 
enameled types of like wattage. The 
unit is coated with a silicone base com- 
pound that has withstood 2,000 hrs. in 
a continuing moisture chamber test. 
The insulation resistance of the coat- 
ing has exceeded 100 billion ohms after 
250 hours in an atmosphere of 120° and 
90%-99% relative humidity. The coat- 
ing on a 10,000 ohm 10 w resistor with- 
stood 10 times rated load for 5 seconds 
without physical or electrical change. 
Milwaukee Resistor Co., 700 West Vir- 
ginia, Milwaukee 4, Wis.—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


INDUSTRIAL TV TUBE 


Staticon camera tube type C-931-B 
for industrial TV has an operational life 
of 500 to 1000 hours. Tube is designed 
to have window masked to have an 
aperture 42 x % in. General Precision 
Laboratory, 63 Bedford Road, Pleasant- 
ville, N. Y¥.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


More New Products 
on pages 90-96 


larly in computer circuitry. Dimensions 
of the first model which has 10 sockets 
are 6 x 1 x %4-in. Other models are 
being developed to accommodate 30 or 
more sockets in a single phenolic strip 
Contacts are phosphor bronze. Solder 
contacts are copper. Hydro-Aire, Inc., 
Electronics Div., 3000 Winona Ave., 
Burbank, Calif. — TELE-TECH & 
ELECTRONIC INDUSTRIES 


PRESSURE TRANSDUCER 


The model S-3 pressure transducer 
operates on the variable reluctance 
principle and is suitable for use with a 
wide variety of recording and tele- 


metering systems. When the gage is 
connected in an electrical bridge circuit, 
the output signal is proportional to the 
input pressure. The unit features 50 
usec rise time, 1% or less non-linearity, 
0.1 to 0.4% hysteresis, 0.3% acceleration 
sensitivity, 0.01%° F. zero shift with 
temperature. Weighs 2 oz. and is %4 x 
34 x 1\%4¢ in. in size. Ultradyne Engi- 
neering Labs., Inc., P.O. Box 8007, 
Albuquerque, New Mexico.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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MEANS HIGH 
B® PERFORMANCE 


SLIP RINGS 
... AND SUP RING ASSEMBLIES 


BRUSH HOLDERS e¢ BRUSH ASSEMBLIES 
CONTACT ASSEMBLIES 


id <) 


.- Use SILVER GRAPHALLOY for appii- 


cations requiring low electrical noise; low 
and constant contact drop; high current 
density and minimum wear. 


EXTENSIVELY USED IN: 


SELSYNS +. GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 
STRAIN GAGE CIRCUITS . 
ROTATING JOINTS * DYNAMOTORS 


Wide range of grades available for 

standard and special applications. 
Oil-free, self-lubricating Bush- 
ings ond Bearings (applicable 
—100° to +300° F.; with ex- 
pansion coefficient half that 
of steel will not seize shoft at 
flow temperature); oil-free 
Piston Rings, Seal Rings, 


Thrust and Friction Washers, 
Pump Vanes. 


G G CORPORATION | 


| 1002 Nepperhan Ave. * YONKERS, NEW YORK 
| (_] Pieore send date on Graphalley BRUSHES ond CONTACTS. 
[_] Send dote on BUSHINGS. 


| NAME & TITLE 


COMPANY 


| STREET 


city ZONE STATE 
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Sweep Generator 


strips of metal, easily reproducible 
to close tolerances. By placing the 


|two thin inductive strips parallel 


and coplanar (Fig. 6), the stray ca- 


Fig. 6: Waveform of oscillator output 


pacity between inductances is kept 
extremely small. 


Drive Mechanism 


At this point some consideration 
must be given to the mechanical 
drive requirements. The _ simplest 
technique is to attach the moving 
plate to a large speaker driving unit. 


Fig. 7: Modified Colpitts oscillator circuit 


Referring to Fig. 3, the plate would 
move against the stators in a re- 
ciprocating motion of total move- 
ment A, the spacing between plate 
and stators varying from h,,, to 
(his A). The smaller h,,;, can 
be made, the smaller the motion (4) 
required for a given percentage 


Fig. 8: Equivalent tank circuit of oscillator 


change in capacity. For reasons of 
planarity tolerances obtainable on 
fixed and moving plates, reproduci- 
bility of motion and elimination of 


| danger of striking plates, the small- 
ot lest practical choice of h,,.;, Was 


(Continued from page 61) 


found to be .016 in. 


Transmission Line Element: 


The basic circuit, the mechanic: 
technique, and the order of magni 
tude of components having been de 
termined, it was necessary to choos: 
an exact design capable of sweepin 
between 460 and 920 mc with a 
small a motion (A) and plate are: 
(b < 1) as possible. 

The capacity between stators anc 
moving plate cannot be determine: 
from simple plate capacitor formu- 
lae, since 1) the spacing h can be- 
come large with respect to the smal 
plate dimension b, and 2) the di 
mensions of the plate (b, 1 or both) 
can become a relatively large frac- 
tion of a wavelength. The effective 
capacity can therefore be accurately 
determined only by transmission line 
techniques. Terman? gives the ca- 
pacity per unit length vs b/h of long 
strips in parallel, where b is the strip 
width and h is the spacing. From this 
data, Z, vs b/h can be determined, 


S00 «(850 «6600 «6650 6700) 0(750)0|0— 800 8S 900 
FREQUENCY (MC) 


Fig. 9: External reactance required by 6AF4 


assuming a TEM mode, from the 
relation 
y 5 =V c/C 

where C is capacity per unit length, 
ut is permeability and ¢ is dielectric 
constant between plates. These are 
plotted in Fig. 2 for air dielectric. 

By considering the plates to be 
open circuited transmission lines of 
length 1, plate width b and spacing 
h, and using the relation 


X,| = Z, cot B 1, 


the curves of Fig. 8 were obtained. 
Curves of constant total series in- 
ductance (L) in the region of inter- 
est are plotted vs b and 1 assuming 
hiin = 0.016 in. and f,,;, = 460 Mc. 
Also plotted are curves of constant 
total plate motion (A) for 920 mc 
maximum frequency. Operation is 
limited to the shaded region on Fig. 
8, which is bounded by three limit- 
ing curves. The right hand bound is 
the curve of A = % in., the maxi- 
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LEADING TV 
SET MAKERS PICK 


W | 
CBS-COLORTRON 


LEADING BIG-SCREEN COLOR TUBE | 


... for Biggest Picture 
... for Superior Performance 


205 SQ. INCHES 
OF PICTURE 


Sf 


HOW 205" ACHIEVES BIGGEST PICTURE 


. 
: eae Ow! 
As its name implies, picture area of “‘205’’ isa wilt for Delivery NOW 4 
maximum utilization of screen area: 1. By The CBS-Colortron “205” is today traveling in freight cars and trucks to the 


photographic printing of tricolor screen di- 


| 
big 205 square inches. The “‘205”’ achieves this | 
rectly on inside of curved face. 2. By using a 


nation’s leading TV set manufacturers. It was chosen by them, because of: The 
: j “901)5’o’’ or 905. »-inch screen. The ‘‘205’s”’ over-all s ia rerf ance 

simple, light-weight shadow mask. 3. By po- — larger 205 ae — ee aa gant Bsc eg a pues" 
sitioning the three mask supports above and he “‘205’s _ easier circuit ac Justments. re 209s absence of “‘pincushioning 
below the desired screen area .. . where the and other distortion. And the ‘‘205’s”’ availability in production quantities now! 

pe = rca off ig by the set — BIG-SCREEN COLOR TV IS HERE... today... . at CBS-Hytron. Original . . . simple 
o obtain the desired 4 x 3 aspect ratio. This ... functional . . . advanced design of the “‘205’’ made this possible: 1. With its 
permits full lateral use of screen. . 9 Ww ae By 
curved screen-mask construction. 2. With its maximum use of the screen area. 

3. With its electromagnetically converged three-beam electron-gun assembly. 

—— am -— And CBS-Hytron’s huge, new Kalamazoo plant stands ready to step up the 


r sees. ab patigets 
sil 205’s” availability when 
needed. Yes, you can look , -_ 
sane a NEW... FREE “205"' DATA | “==> 
to CBS-Hytron as the =——_ Get 
leader and major Keep abreast of big-screen color TV. 
producer , al big-screen Four-page sheet on CBS-Colortron nM - 
, , . ori “205,” RETMA type 19VP22, contains Heat 
it’s CBS-HYTRON FOR NEW color picture tubes. complete data on: Construction... op- | Sea 
COLOR RECEIVING TUBES TOO eration ... application . .. installation | AER 
TYPE DESCRIPTION ... adjustment... electrical and mech- | S22 
CBS-Hytron 3A3 Half-wave, high-voltage rectifier anical characteristics. Write for Bulletin ° = 


E-227 today! 


CBS-HYTRON Main Office: Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 
A member of the CBS family: CBS Radio +» CBS 


CBS-Hytron 6AM8 Diode, sharp-cutoff pentode 

CBS-Hytron 6AN8 Medium-mu triode, sharp-cutoff 
pentode 

CBS-Hytron 6BD4A Sharp-cutoff beam triode, high- _. 
voltage regulator 

CBS-Hytron 6BD6 Sharp-cutoff r-f pentode color 


demodulator Television + Columbia Records, Inc. » CBS Laboratories 
CBS-Hytron 6BJ7 Triple-diode d-c restorer CBS-Columbia + CBS International - CBS-Hytron 
CEIVING TRANSMITTING SPECIAL-PURPOSE . TV PICTURE TUBES . CRYSTAL DIODES AND TRANSISTOR 
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300 Watts 


ze 
=——=. 


No. 3158 
5/8” Tip 
200 Watts 


No. 3138 
3/8” Tip 
100 Watts 


No. 3128 
1/4” Tip 


60 Watts 
os 
—e- . No. 3438 
| 3/8" Tip 
100 Watts 


No. 3128-A 

1/4” Tip No. 3120 

60 Watts 3/16” Tip 
30 Watts 


AT THE TIP! 


a ae 


THAT’S WHERE THE HEAT IS CONCENTRATED IN ALL 


flmerican Beauty 


ELECTRIC SOLDERING IRONS 


and that’s why ANY model of American Beauty 
Electric Soldering Iron can be chosen with the assurance 
that it is absolutely DEPENDABLE—DURABLE—FEFFI- 
CIENT .. . from tip to attachment-plug cap. 


*« * *« 


Four new models have recently been added to our line. They 
are No. 3120, ¥%" tip, and its companion iron (No. 3118, Y%”" tip) 
and No. 3438, %" tip, and its companion iron (No. 3438-EP, %” 
Eternalloy-Plated tip). 


The first two are “Bantam” irons—extremely light but ruggedly- 
built, small-diameter tip irons designed especially for television, 
radio, radar and similar precision instrument soldering. 


The last two are production-line irons embodying a new type of 
heat application with the element permanently embedded in the 
tip for maximun heat-conductivity from tip to the work. 


Write for descriptive literature. 
AMERICAN ELECTRICAL HEATER COMPANY cranny 


DETROIT 2, MICHIGAN n/a 


No. H-142 
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Sweep Generator 
(Continued from page 106) 


mum motion obtainable with a reas 
onable size driving unit. The lowe: 
bound is the curve of L = 0.12 ul 
which was stated previously as bein; 
the largest inductance consistan 
with the minimum effective capacit) 
requirement. The third boundar 
derives from the fact that the plate 
can also be considered transmissior 
lines of length b, width 1 and spac- 
ing h, a condition which gives ris« 
to a different oscillating frequency 
f,. The tank will usually oscillate ai 
the lower of the two resonant fre 
quencies, since the magnitude of th: 
negative resistance looking into th: 
tube goes up with decreasing fre- 
quency'. Below and to the right of 
the curve b = 1 on Fig. 5, f, will be 


36 
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Fig. 10: Curves of frequency vs. plate spacing 


higher 


quency. 


than f,, the desired fre- 
The curve marked f, 

1.2 f,, is the condition for the value 
of f, to be 20% above 920 mc at 
Aivaxs and provides a_ reasonable 
safety factor, considering that the 
difference between f, and f, becomes 
smaller with lower frequencies, f, 
being only a few megacycles above 
460 at h,,,, for this boundary curve. 


Experimental Results 


The point marked * within the 
shaded area on Fig. 5 was chosen as 
the operating point, representing 
b= 5/8 im, | 1-7/16 in., L 
0.065 uh, A = 19/64 in. d was chosen 
as 3 in., and the oscillator was con- 
structed as shown in Fig. 4, the 
stators and inductors being sup- 
ported by textolite. The moving 
plate was made from 1/16 in. thick 
aluminum, and mounted to the driv- 
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-IS A FACTOR 


— GAef CARBONYL IRON POWDERS 


THE K-TRAN—made by Automatic Manufacturing Corporation 

measures only *4” across. Yet it is available in RF and IF trans- 
formers covering frequency ranges from 20 KC to 30 MC and 
higher! For its size, it covers the widest range of uses in the IF 
field—and with unsurpassed stabilities. . . . As indicated, the 
makers credit K-TRAN’s success, in large measure, to the con- 
trolled uniformity of G A & F Carbony] Iron Powders. 


loday there are ten types of iron powders made by the Carbonyl 
lron Process—with the particle sizes ranging from 3 to 20 microns 
in diameter. The iron content of some types is as high as 99.6 
to Q9_9' / : 


With quite different chemical and physical characteristics, the 
ten types lend themselves to many different uses—to increase Q 


values, to vary coil inductances, to reduce the size of 


From Research to Reality bt 


; 
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435 HUDSON STREET + NEW YORK 14, N.Y. 


coils, to confine stray fields and to increase transformer coupling 
factors. The Carbonyl Process assures the quality and uniform- 
ity of each type. 


We urge you to ask your core maker, your coil winder, your in- 
dustrial designer, how G A & F Carbonyl Iron Powders can in- 
crease the efficiency and performance of the equipment or 
product you make, while reducing both the cost and the weight. 
We also invite inquiries for powders whose performance char- 
acteristics are different from those exhibited by any of our 
existing types. 

This 32-page book offers you the most comprehensive 


treatment yet given to the characteristics and applications of , 
. of carbony! iron 
G A & F Carbonyl Iron Powders. 80% of the story is told with powders 


~ 


photomicrographs, diagrams, performance charts and tables, 
For your copy—without obligation—kindly address Depart- 
ment 87, 


Viiee ANTARA. CHEMICALS 


~ gp | A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION 


For product information, use inquiry card on last page. 109 


and you'll 
choose rust! 


If you are considering Remote 
Control for your transmitter, 
investigate before you buy. 
Choose the system that’s de- 
signed for you and you'll 
choose Rust. Here’s why. . . 


No two Rust systems are exactly 
alike. Rust remote control sys- 
tems are engineered to fit your 
transmitter, whatever its make 
or model. Even the _inter- 
connection diagrams you get 
are especially drawn up for your 
equipment. Thirty different com- 
ponent units are stocked so that 
your specific problems can be 
solved by standard Rust units, 
prior to installation. 


What 


means 


this mean? It 
when you buy a 


does all 
that 


igate 


before 
Ou 


is the 
meterin 


Rust system it is complete. Your 
installation is easier and quicker. 


Because there are no_ tubes, 
there are no tube failures. Be- 
cause there are no adjustments, 
there are no maladjustments. 
The Rust System functions as 
it should... with little or no 
maintenance. 


When you shop around for Re- 
mote Control take a_ peek 
behind the panel. You'll find 
Rust offers the best buy for you. 


the (rust) industrial company, inc. 


INDUSTRIAL CO. 


110 For product Information, use Inquiry card on last page. 
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Sweep Generator 
(Continued from page 108) 


ing unit by a screw into a plexiglas 
block glued to the diaphragm. Fig. 1 
shows the theoretical curve of spac 
ing h vs frequency for the aboy 
conditions. Also plotted is a curvy 
measured with the driving unit un 
excited and moved manually t 
various h values, measured with 
feeler The 
theory is good. 

Under operating conditions (driv 
ing unit oscillating at 60 cycle rate 
the performance was the same a 
measured under static conditions 
Fig. 1 shows the oscilloscope trace « 
oscillator output under these condi 
tions, with marks at 460 and 920 m 
introduced by cavities in series wit! 
the output. The output amplitude is 
constant within 1 db. 


gauge. agreement wit! 


1. J. M. Pettit, ‘“‘UHF Triode Oscillator using 
Series-Tuned Circuit.’’ Proc IRE, vol. 38, No 
pp. 633-635, June 1950 


? 


Radio Engineers’ Handbook 


» New York, First Ed., p. 113. 


2 ‘ E lerman, 
McGraw-Hill Co 


Coefficient Tester 
(Continued from page 64) 


and the comparison arm. They can- 
cel out in the balanced circuit ar- 
rangement. The isolation transformer 
allows for proper grounding of the 
apparatus which is otherwise sensi- 
tive to stray fields. Voltmeter V 
allows for the setting of the power 
level in the resistor and V, is a 
vacuum tube voltmeter capable of 
reading 1 mv full scale. When ob- 
serving the harmonics generated, the 
internal sweep can be used on the 
CRO and synchronized with the line 
It is equally informative to apply to 
the horizontal deflection circuit the 
voltage V., since the resulting Lis- 
sajous figure is a picture of the non- 
linearity amplified. The apparatus 
has been designed for resistors fall- 
ing between 1,000 and 21,000 ohms, 
but can be readily modified to in- 
clude a broader range. A small bal- 
ancing condenser across the variable 
resistor is desirable to cancel its in- 
ductance. In the vicinity of 10,000 
ohms, 150 uuf were sufficient for an 
excellent reactive balance and this 
capacitor is not at all critical. 


Procedure 


The procedure in using the appa- 
ratus is not involved. For a resistor 
under test, a voltage is applied so 
as to dissipate rated power. By ad- 
justing the balancing arm, the error 
voltage as observed on the oscillo- 
scope or voltmeter can be minimized 
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all originated by Sylvania 


5636 
Pentode Mixer 
5639 
Video Output Pentode 
5641 
Rectifier 
5643 
Thyratron 
15644 
Voltage Regulator 
5647 
T-1 Detector 
5718 
Medium Mu Triode 
5719 
High Mu Triode 
5840 
Sharp Cut-off Pentode 
5896 
Double Diode Detector 
5899 
Semi-remote 
Cut-off Pentode 
5902 
Audio Power Pentode 
*5903 
Double Diode Detector 
#5904 
Medium Mu Triode 
#5905 
Sharp Cut-off Pentode 
5906 
Sharp Cut-off Pentode 


75907 


Semi-remote Cut-off 
Pentode 
15908 
Pentode Mixer 
*5916 
Pentode Mixer 
5977 
Low Mu Triode 
5987 
Power Control Triode 
6021 


Medium Mu Double Triode 


6110 

Double Diode Detector 
6111 

Low Mu Double Triode 
6112 

High Mu Double Triode 
6153 

Sharp Cut-off Pentode 
Low Cgp (Separate 
suppressor) 

6154 

Remote Cut-off Pentode 
Low Cgp (Separate 
suppressor) 

6205 

Sharp Cut-off Pentode 
(Separate suppressor) 
6206 

Semi-remote Cut-off 
Pentode (Separate 
suppressor) 


$6308 Voltage Reference Tube. 


*26-volt heater +26 volts all elements tCold Cathode Type 


All other types are 6.3 volt heaters. 


OT 


a 
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Sylvania Research and Engineering pio- 
neered the development of the cathode-type 
subminiature tube. 


For more than a decade, engineering and 
production efforts have been directed towards 
the evolution of this premium line of high 
reliability types. 

Many of the types listed were originally 
sponsored by the Armed Services. Others 
have been designed by Sylvania to furnish 
additional reliable types required for newer 


ELECTRONICS (Canada) Ltd., University Tower 
Bidg., St. Catherine St. 
— TELEVISION Montreal, P. Q. 


Specify Types 
from the Finest—most Complete Line 


of Premium Subminiature Tubes 


applications. Beyond this, there are other 

types not listed above which are presently 

undergoing active development. 
Outstanding Design Features 

Low inoperative failure rate _ 

Stable characteristics 

Long life 

Fatigue and impact resistant 

Vibration resistant 

High temperature operation 


For complete data sheets and specifications concerning 
any of the above tube types and for application informa- 
tion, see your Sylvania Sales Engineer or write to: 
Sylvania Electric Products Inc., Dept. 4K-4409, 

1740 Broadway, New York 19, N. Y. 


| LIGHTING e RADIO 


In Conade: Sylvania Electric | 
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TYPE 3XP 


ANOTHER 


EXAMPLE OF 
Vig 


aL. 


PIONEERING 


3XP RAYONIC CATHODE RAY TUBE provides a brilliant and 
sharply-defined trace and high deflection sensitivity at medium anode poten- 
tials. When comparing 3RP operating at 1000 volts second anode against 
3XP operating at 2000 volts, the results are astonishing. For the same spot 
size, 3XP light output is improved by a factor greater than 4, vertical 
deflection sensitivity improved by a factor of 2, while the horizontal sensi- 
tivity remains unchanged. Because 3XP is enclosed in a short envelope and 
has half the inter-electrode capacities of the 3RP, the tube lends itself admir- 
ably to high frequency video work as well as for low repetitive operation. 


TECHNICAL DATA The basic properties of the cathode ray tube that 

concern the designer or the user are: deflection 
sensitivity, unit line brightness, line width, static voltage requirements and 
physical size. A comparison between cathode ray tubes manufactured by 
Waterman Products Company is shown in the table below. These tubes are 
available in P1, P2, P7 and P11 phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are 
available as JAN tubes. 


PHYSICAL DATA 


ns STATIC VOLTAGE |DEFLECTION*| ign 
Face | Length Base A3 A2 |A2Max.| Vert | Hor | OUTPUT*® 
3JP1 “i 10” Med Diheptal | 3000 | 1500 | 2000 |111 150] 352 
3MP1 3" 8"’ Sm Duodecal 750 | 2500 | 99 | 104 33 
3RPI a 9%‘ | Sm Duodecal 1000 | 2750 | 61 86 44 
3SP1 | 1.5x3’’ 9%"' | Sm Duodecal 1000 | 2750 | 61 86 44 
3XP1 | 1.5x3"’ 8%'' | Loctal 2000 | 2750 | 33 80 218 


*Deflection in volts per inch 
**] ight output of an element of a ra 


of an element of a raster line (one mm All heaters 6.3 V AC, .6 AMP. 
long and not exceeding .65mm in width) in mic 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE 


3JP1, 3JP7, 3SP1, 3XP1 JAN RAYONIC® 
Cathode Ray Tubes 
3JP—3MP—3RP—3SP—3XP RAYONIC 
CATHODE RAY TUBES 
Available in P1, P2, P7, and 
P11 Phosphors 
POCKETSCOPES® PULSESCOPES® 
~~ RAKSCOPES® 


And Other Associated Equipment 


WATERMAN PRODUCTS 
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Coefficient Tester 
(Continued from page 110) 


and it is the minimum value whic 
can be recorded for calculation pu 
poses. If a resistor has a large ten 
perature coefficient it is advisab] 
to wait until thermal equilibrium 

reached. By tracking the balanc 
point a qualitative approximatio 
as to the temperature coefficient ca 
be obtained. The trimmer condens¢ 
C may be altered to get a complet 
cancellation of the fundamental sig 
nal. 

Resistors of commercial manufac 
ture were obtained in lots of fi 
each. These are typical cylindric: 
rod-type units with wattage rating 
between % and 1 watt. The grou 
represents the typical stock of 
wholesale distributor of  resisto 
components in the resistance rang: 
under test. These units are desig 


¢ 


Fig. 5: Lissajous figures at balance point 


nated by a code number. The first 
letter designates the manufacturer 
the first number—the wattage, the 
second number—the type (one man- 
ufacturer may have several types) 
and the last number is the resistance 
in kilohms. Results based on the 
average value are given in Table I. 

Noise measurements on these re- 
sistors were also made as described 
later. Since the voltage coefficient 
may be a function of the mechanism 
which causes noise (e.g., internal 
arcing and breakdown), these data 
are presented for comparison. 

For the small selection of resistors 
tested there is a wide range of volt- 
age coefficients. The highest is over 
sixty times as bad as the lowest. 
Within a manufacturers group, there 
may be extreme variations indicat- 
ing the degree of control achieved. 
For example, testing 10 units of 
manufacturer “A” gave a maximum 
deviation from the average of —6.5% 
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6.5% 


1954 


to +9.8° whereas resistors of man- 
ifacturer “B” fell between —38% to 
--68°. In respect to noise, it appears 
that for a given structure and ge- 
metry, noise is approximately pro- 
portional to voltage coefficient. When 
testing a single group, those resistors 
having large voltage coefficients 
were observed to have large noise 
values. The factor relating noise to 
voltage coefficient is not a constant 
between manufacturers. It is prob- 
ably dependent on current densities 
and electric field concentrations 
within the resistor body. 

It was also observed that the volt- 
age coefficient varies inversely as the 
length of the resistor squared for a 
particular material. 

All composition resistors tested 
indicated that the voltage coefficient 
decreases with rising temperature. 
Therefore operating a resistor at 
high ambient temperatures decreases 


TABLE | 
Voltage 

Noise Coefficient 
Resistor® In uv/v 10°4*% 
A 42-1-10 0.1 3.0 
B 12-1-13 1.4 15 
B 12-2-12 a 36 
C 4-1-15 0.6 30 
D %4-1-12 0.2 14 
D 1-1-12 0.06 8.3 
E 144-1-12 0.5 40 
E 1-1-13 1.0 24 
F 14-1-13 1.0 67 
F 1-2-13 4.2 200 
G 4-1-10 1.1 13 
° A Vo 1 10 
Mfr. wattage type Resistance 

in Kilohms 


its voltage coefficient. If a resistor 
were to have a ( coefficient inde- 
pendent of temperature, the third 
harmonic generated would be pro- 
portional to the amplitude of voltage 
cubed. A Thyrite (GE’s silicon car- 
bide non-ohmic resistor) resistor 
which has an extremely high voltage 
coefficient behaved exactly that way. 
In Fig. 5 curves are plotted on log- 
log coordinates in order to show this 
variation in ( with voltage. The 
Thyrite curve (A) has a slope of 3.0 
whereas curves E and F (mfrs. A 
and B) have slopes of 2.4. This indi- 
cates the § is proportional to 1/V°* 
for these two resistor types. Other 
resistors of different manufacture 
are more extreme in the variation 
of 6. Curves C and D compare the 
same resistor characteristic for free 
space cooling and when packed in 
“dry” ice (D). 

The foregoing observations indi- 
cate that the conduction mechanism 
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electronics 
trends to 
Airdesign 


i i 
i ~ 
" mr 


TRANSFORMER 


ENGINEERING 


Among the “new and revolutionary” developments popping up every 
day, transformers may seem pretty static. But not to engineers at 
Airdesign. ; 

Here you'll find transformer design experts applying the newest prin- 
ciples and materials—many of them not yet common knowledge—to 
improve transformer performance or to solve unique design problems. 
And backing up their efforts are Airdesign’s skilled production people 
completely equipped for transformer manufacture of all types up to 
5KVA. 

Whether your needs involve ordinary power or audio transformers— 
or more complex items such as pulse transformers and ultra-sonic trans- 
formers—Airdesign engineers can supply you with the most up-to-date 
units of superior quality . .. when you need them. Call Airdesign for 
your next transformer order and see. 


rococo ee 


sss A/RIES/GN inc. 


231 Fairfield Ave., Upper Darby, Pa. 
Gentlemen: 

Send me the latest copy of your literature 
describing Airdesign Transformers. 


| 

SEND IN THIS COUPON 

FOR NEW BROCHUREON =| 
INDUSTRIAL & MILITARY shane Ss - 

TYPE TRANSFORMERS 

| 

| 

| 


Title — haat — 
Company ee = alisiagcaincamsiapatiits 


City See _State___ 


eee eee aes et 


For product information, use inquiry card on last page. 
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Your ‘‘special’”’ filter problem 
may already be a C-D QUIETONE 
stock item. 


Check first with Cornell-Dubilier, the 
world’s largest manufacturer of R.F. 
ATTENUATION FILTERS. The FEED-THRU or 
PI filter you are looking for may already 
be a stock item with C-D. For your special 
design and application problems, C-D’s 
great filter laboratory and Technical 
Advisory Service is available to you 
without obligation. Write for catalog 

No. 148, describing C-D’s stock line of 
QUIETONE FILTERS. 

Cornell-Dubilier Electric Corp., Dept. J-94 
South Plainfield, New Jersey. 


There are more C-D capacitors in use 
today than any other make 


e yok * 
ecertvite FILTERS 
cs 0 oa 
wine ROTORS UC CAPACITORS oe £O 


VIBRATORS CONVERTERS 
PLANTS IN SOUTH PLAINFIELD. N. J.; NEW BEDFORD. WORCESTER AND CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY, R. | 
INDIANAPOLIS. IND.; FUQUAY SPRINGS AND SANFORD. N. C.: AND SUBSIDIARY. THE RADIART CORPORATION. CLEVELAND. OHIO 
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Coefficient Tester 
(Continued from page 113) 


is far from simple in composition 
resistors. A detailed study of the 
various factors involved may be 
warranted at some future date but 
is beyond the scope of this article. 

Noise measurements were made 
using the set-up of Fig. 7. A battery, 
by-passed with a 10 mfd. condenser, 
supplies 90 v to a 10,000 ohm wire 
wound matching resistor in series 
with the resistor under test. The 
noise voltage generated in the re- 
sistor is amplified (using the ampli- 
fier built into a Hewlett Packard 
400 C voltmeter) and filtered before 
being measured with a voltmeter. A 
frequency response characteristic of 
the filter showed the response to be 
down by 3 db at 500 and 5,000 cps. 
The system was calibrated with a 
sinusoidal signal at 1500 cps and an 
output reading of 14 mv. was equiv- 
alent to 100 uv input. Residual noise 
in the system was equivalent to 
about 5 uv. It was observed on an 
oscilloscope that stable resistors had 
uniform noise levels whereas poorer 
resistors would generate large ran- 
dom spikes. The following equation 
was sufficiently accurate for the 
noise measurements made: 

R.+K.. 100 R.+R.. Cue 
=— An "Gn 

Pin 14 K. 90 


where e, is the generated noise volt- 
age and the other factors are defined 
in Fig. 6. The measured noise is in 
millivolts and the result (e,) has 
the dimensions uv/v. Although the 
applied voltage was not rated volt- 
age, it was observed that for all 
practical purposes, the noise is pro- 
portional to applied de voltage. 
This noise test deviates slightly 
from that suggested in J.A.N. speci- 
fications R-11 section F3C (11) in 
order to use available equipment. 


Cn 


Automatic Production 
Proceedings Available 

Proceedings of the Symposium on 
Automatic Production of Electronic 
Equipment held last April 19-20 in 
San Francisco, have been published 
by Stanford Research Institute. The 
symposium was jointly sponsored 
by the Air Force and SRI. The 119- 
page bound volume contains 17 
papers and illustrations relating to 
the general aspects of automation, 
product design, construction tech- 
niques, materials, components and 
the design of automatic production 
lines. The proceedings may be ob- 
tained for $4.00 a copy by writing 
the Public Relations Office, Stan- 
ford Research Institute, Stanford, 
Calif. 
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Sain 


~ let er go, skipalong, 
: stick with the K" brand you Know 


"ls 

la > (Fez 
ZZ = Zz 

an J —_— a. — 
Va 


\ Se 4 
LVL mn AA 


tive “Maverick” usually spells trouble, 
on the production line as well as out on the 
8. range. Being an unknown quantity ora 
“Johnny-come-lately,” it leaves room for genuine 
ned doubt both as to performance and quality. 


And that’s the reason so many experienced buyers 


the — production experts to supervisors — insist 
on Kester .. . the one “brand” that is synonymous 


ro- with the best solder and solder products. 


Next time, choose one of these famous solder products: ‘'44” Resin, 
“Resin-Five” and Plastic Rosin —all made only by KESTER 
... Key Name in Flux-Core Solder for More Than 50 Years. 


COMPANY 


SOLDER 


4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS H 
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA | 


Write Today for Kester's NEW 78-Page 
Informative Textbook, “SOLDER .. . its fundamentals and usage 
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Instrument Show 


(Continued from page 81) 


Ave., Pittsburgh 33, Penna. 

Among the subjects covered by 
the Clinic are graphic panel com- 
ponents, electronic potentiometers, 
meters, pH _ instruments, 
combustion controls, thermocouples, 
pyrometers and gas analysis equip- 
ment. Enough instructors are being | 
provided by instrument manufac- | 


turers to take care of about 400| 
students. | 


electric 


Technical paper sessions are open 
to members of cooperating societies 
and foreign visitors without pay- 
ment of a fee. For others there is a 
registration fee of $5.00. Among the 
papers which are expected to be of 
special interest to the electronic en- 
gineer are the following. 
Sept. 14 
“Computing Machine Control of a Batch 
Chemical Process”’ Lefkowitz, Case Inst 
“Some Differences Between Robots and Hu- 
man Beings in the Process of Decision 
Making’’—I. D. Trimmer, U. of Tenn. 
“Analog Study of Interacting and Non-inter- 
acting Multiple Loop Control Systems for 
lurbojet Engines’—W. E. Phillips, Jr., 
Lewis Flight Prop. Labs 
Medical Aspects of Radiological Defense’ 
G. Williams, M.D., Fed. Civil Defense 
Admin 
“Radiological 


é Instrument Program of the 
Federal Civil Defense Administration’’— 
J. C. Greene, Fed. Civil Defense Admin. 


“The Use of a Pressurized Ion Chamber and 


“To find and follow Floating Grid Electrometer in a Wide 
re Range Instrument for Civil Defense’’—H. 
the better way | V. Neher, Jordon Electronic Mfg. 


Raman Spectrometer 
Available Components” 
Cyanamid 

“The Self Indicating Dosimeter in Civil De- 


Assembled from 
-H. Lawrence, Am. 


fense Siebentritt, Jr., Bendix 
“Evaluation Tests of Radilogical Instru- 
ments’’—S. W. Smith, NBS. 


“Requirements of Radiation Instrument In- 
dustry in National Emergency’’—L. J. Deal, 
AEC. 

“Automatic Data Reduction for Jet Engine 
Testing at the Arnold Engineering De- 
velopment Center’’—A. H. Hodges, ARO, 


Inc. 

“The Synchro Timer and Its Application to 

Material Handling and Sorting Operations”’ 
A. S. Burgoyne, Pratt & Whitney. 

‘Production Measurement and Recording’’- 
L. W. Calkins, U.S. Steel 

“Survey of Analog-to-Digital Converters” 
G. G. Bower, Naval Ordnance Lab. 

“ADRAD: An Automatic Digital Recorder 
for Analog Data’’—W. G. Deutsch, G.E. 
Sept. 15 

| ‘The Standardization of Automatic Control 

Terminology in Germany’’—R. Oetker, 
Siemens & Kalske. 

‘A Decimal Registor Based on Frequency 
Memory’’—W. A. Edson, Stanford U. 

“‘An Instrument for the Rapid and Accurate 
Calibration of O-Meter’’—J. T. Koppen- 
haver, RCA. 

“An Electro Mechanically Stabilized dec Am- 

| plifier’-—H. A. Riester, Fielden Inst. 

“A Recording Amplitude-Distribution Ana- 


{ Complete line of 
f “Full Vision” 
Microphones 
D33 Broadcast 
D-22 Public Address 


lyzer’’—I. H. Gerks, Collins Radio 
“A Phase Meter for Ultra Low Frequency 
Range’’—R. W. Houghton & R. E. Crosby, 


Jr., Technology Inst. 
“An R. F. Linear Decelerator Mass Spectro- 
meter’’—W. Donner, Beckman Inst. 
\ Why Electronic Process Control’—D. M. 
? Boyd, Jr., Universal Oil Prods. 
INSIST ON AMERICAN FOR QUALITY “Integration of Concepts in the Terminology 
Send fer FREE Catalog 47 of Measurement and Control”—H. L. 


Replacement Phonograph 
Cartridges 


Mason, NBS 
‘Microwave Calorimeters’’—I. K. Munson, 
RCA 
“Vectorimeter for Color Television Mea- 
a, J. : Fisher, =. - 

. “A Broad ange Instrument for the ea- 

microphone co. surement of Capacitor Temperature Co- 

; efficient’”—J. H. Ollis, RCA 


| “Accurate Diode Switch for Use in Analog 
Computation’—T. H. Tuchepp, Columbia | 


370 South Fair Ooks Ave. * Pasadena, 1, Collif. “ 


Bits, Geer nse er ae } 


U 
An R. F. Mass Spectrometer Utilizing Lin- | 
ear Accelerator’—M. K acai acts 
Beckman Inst. 
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PIPELINE TO 
PRECISION 


MODEL WWVR 


A receiver of the instrument class which 
setting a new standard for the reception an 
presentation of the world’s finest standards of 
time and frequency as broadcast by the Na 
tional Bureau of Standards WWYV_ and 
WWVH. 


from 


The fundamental 
the calibration of 


use of this receiver is in 


local equipment to the ac 


curacy of these primary time and frequency 
standards. 

This time saving instrument incorporates all 
the latest techniques for clear reception. A 
glance at the front panel will at once show 


the ease of operation and instant availability 
of the desired Radio and Audio frequencies. 


Model WWVR allows the operator full use of 
the world’s finest primary standards of frequency 
and time. All frequencies broadcast from WWV 


(or WWVH) are accurate to one part in fifty 
million. This instrument in your laboratory will 
truly give youa... 


PRIVATE PIPELINE TO PRECISION 


—Specifications— 


SENSITIVITY—Better 
frequencies. 
SELECTIVITY—Less than 18 KC for 

KC for —3db. 
FREQUENCIES—Choice of three RF front ends 


delivered with receiver, 2.5, 5, 10, 15, 20 
or 25 mc. 


than 1 microvolt on all 


60db, 2.5 


SMALL IN SIZE—Standard 51/4” relay rack panel. 


DOUBLE CONVERSION—First IF amplifier at 
2 MC, crystal converter to 60 KC second 
IF amplifier. 


FRONT END—Four tuned circuits at the signal 
frequency for 
image rejection 


AGC and AVC—AGC system provides constant 
RF input to second detector. AVC system 
independently controls audio 
constant output on tones. 


INDIVIDUAL INPUTS—Three individual inputs 
for tuned antennas plus one common input 
for broad-band antenna. Balanced 300 
ohm or unbalanced 72 ohm input. 


maximum sensitivity and 


resulting in 


Send for complete specifications, 
prices and delivery schedule. 


V 


SPECIFIC | PRODUCTS [ 


14515 DICKENS STREET 
SHERMAN OAKS 4, CALIF. 
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ept. 16 
Microwave Spectroscopy’’—Van Zandt Will- 
ams, Perkin Elmer. 
Jse of the Photomultiplier in Measuring 
Ultrashort Times and Ultra Small Light 
Intensities’’-—G. Morton, RCA. 
\ New 12-Element Automatic Oscillograph 
and Applications on the Bonneville Power 
Systems’’"—C. M. Hathaway, Hathaway 
Inst. Co., W. L. Davis & J. R. Curtin. 
in Airborne Temperature Indicator’’—W. R. 
Clark, W. G. Amey & G. C. Mergner. 
New Advances in Servo Type Systems’’— 
Messrs. Kinard, MacIntoch & Hanson, G.E. 
Fundamental Properties of/and Methods 
for Rating Noise’’—L. L. Beranek, Bolt, 
Beranek & Newman 
Special Problems in Noise Measurement’’— 
S. M. Potter & G. L. Bonvallet, Armour 
Res 
Nuclear Magnetic Resonance’’—J. S. Waugh 
Sept. 20 
Instrumentation for Vibration, Testing and 
Analysis’’—A. Crawford, Internatl. Res. & 
Devel., Inc. 
New Types of Photoelectric Measuring De- 
vices’’—B. Lange, Berlin-Zehlendorf. 
Miniaturization of Transducer for Mobile 
Applications’’—O. W. Sailer, Con. Engrg 
Sept. 21 
Aerobee Rocket Grenade Instrumentation” 
J. R. Walsh, Evans SCEL. 
Use of an Analog Computer in Solv-ng 
Problems’’—J. Rodel, Pullman. 
A Magnetic Tape Recorder for Flight Re- 
cording Use’’—R. L. Sink, Con. Engrg. 
Sept. 22 
Dynamometers and Their Control for 
Torque Measurement’’—H. Gibson, G.E. 
Thrust Dynamometers’’—M. C. Tate, A. H. 
Emery Co 
Sept. 23 
Industrial Application of Electromagnetic 
Flow Meters’—Jan Boeke, Foxboro. 
Galvonometer Systems—Their Characteris- 
tics, Frequency Response and Sensitivity 
C. A. Heiland, Heiland. 
‘ransducers: The Tools of Instrumentation” 
L. Seldin, Du Mont. 
Sept. 24 
‘Use of Meter Relays in Industrial Progress” 
P. St. Amour, Assembly Prods. 


Type 01-1529 
Y ES—Hermetically 
Sealed CLASS H 

Open Type Transformer 
POSSIBLE ONLY WITH 


FORM EY 


Designed for long life at ‘‘Hot Spot” temper- 
atures of 200° C, permitting weight and size 
reductions over class A designs. Hermetically 
sealed (MIL-T-27) Grade 1, using exclusive 
FormFlex process. 


Manvfacturers of Inductive Equipment 


RIRCRRFT TRANSFORMER CORPORATION + 


Long Branch, N.J. 
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Engineer assembles pulse system 
in 30 minutes, using Burroughs 
“do-it-yourself” units 


Standard, matched units, performing basic functions, connect 
together to form even the most complex pulse systems 


. START 


Engineer studies time chart 
ol the desire d pulse sequence Se 
Chis is the output he wants 


produc S 


the pulse system to | 


9 PLANNING 
* THE SYSTEM 


He determines which 
Jurroughs units he needs 
and how they should be con- 
nected together. This can be 
done by means of a simpli- 
fied block diagram. ‘lime: 
10 minutes 


3 ASSEMBLING | 
* THE UNITS | 


Using standard coaxial 
cables, he completes his 
pulse system by connecting 


the units together according 


to his block diagram. ‘Time: 
20 minutes 


4, JOB COMPLETED 


System now 


produc es the 


exact pulse S¢ quen e ce sired. 


Engineer saves weeks of 
breadboard engineering, 
vital time, uncertainty, and 
considerable equipment cost 
And his Burroughs 
*Unitized” pulse handling 
equipme nt can be used Ove! 
and over again on different 


future projects, 


GET THE FACTS 


No matter how complex the pulse sequence you need, you can 
produce it quickly and at relatively lowcost with Burroughs 
*‘Unitized” pulse handling equipment. If you prefer, send us a 
timing diagram of the pulse sequence required, and we'll advise you 
what Burroughs units you need and the cost. Immediate delivery 
from stock. Write Burroughs Corporation, Electronic Instruments 
Division, Dept. 2 J, 1209 Vine St., Phila. 7, Pa. 


ELECTRONIC INSTRUMENTS DIVISION 


FIRST IN PULSE HANDLING EQUIPMENT 


For product information, use inquiry card on last page. 


most widely used 


Electronic 
Supply 


nt facilities 


for the f 
in Electronic Supply 


— ee | 
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test Service 


write for it 


ALLIED’S 1955 


308-PAGE CATALOG 
Nowlas Largost Stocke of 


ELECTRONIC SUPPLIES FOR INDUSTRY 


Simplify and speed your purchasing of electronic 
supplies and equipment. Send your orders to us at 
ALLIED—the reliable one-supply-source for a// your 
electronic needs. Depend on us for quick shipment from 
the world’s largest stocks of special-purpose electron 
tubes, test instruments, audio equipment, electronic 
parts (transformers, capacitors, controls, etc.) and 
accessories—everything for industrial and 
communications application, for research, development, 
maintenance and production. Our expert Industrial 
supply service will save you time, effort and money. 
Send today for your FREE copy of the 1955 ALLIED 
Catalog—the complete up-to-date guide to the world’s 
largest stocks of Electronic Supplies for Industrial 

and Broadcast use. 


‘ALLIED RADIO 


100 N. Western 


| 


| 


Mass Production of 
Rate Grown Transistors 


Rate grown transistor ingot is diced by means 
of ganged diamond saw at General Electric. 
Bars on glass plate will become transistors 
by simply attaching leads at ends and middle 


Close-up shows how hali-moon slice of split 
germanium ingot (upper left), 0.1 in. thick, 
is processed. It is sliced, 0.020 in. thick 
(upper right), and laid flat (lower left). 
Slices are then diced again (lower right) 


~ 
Key to GE mechanization of transistor produc- 
tion lines is attachment of base lead wire to 
transistor bar, presently a hand operation. 
Close-up shows wire, half the thickness of 
a human hair, being attached to the bar 


Header with rate grown transistor and at- 
tached end leads and base lead is placed in 
main seal welding machine to protect assembly. 
Later air will be exhausted from the device 
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Hermetic 


Headers 


for Every 


Application: 


Hermetic gives you widest variety 
in size and design. 


2. Hermetic ‘‘custom-builds”’ to 
include such features as: 


Welding closure 


Provision for isolation of heat 


istors ; - : zone 
iddle 


Variable terminal spacing 
Polarity indication 


Special sizes and shapes 


Clear glass windows for 
photo-sensitive elements 
Compression-seal or matched- 
glass types 


Hermetic’s quality production 
techniques are field performance- 
proved leak-proof. Mass spec- 
trometers and similar inspection 
devices are employed. Extra 
quality finishing operations at 
Hermetic include hot tin dipping 
for ease-of-solderability. 


Hermetic headers are equally applicable 
for other miniaturized electronics ‘‘pack- 
aging’: rectifiers, relays, 

printed circuit assem- PieD IN 
blies, etc. Ask for per 

our catalog. 


ETIC SEAL 
DUCTS CO. 


-—.250—4 | 
a 33 South Sixth St. 


Newark 7, New Jersey 
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ge BULLETINS 


al 


Capacitors 


The recently released 48-page Catalog 
AC-4 presents complete listings and tech- 
nical data on electrolytic, paper-foil, and 
metallized-paper capacitors. The catalog is 
available to engineers, purchasing agents 
and service personnel at the Astron Corp 
2155 Grant Ave., E. Newark, N.J 


Variable Toroids 


Ruggedized 
and aged - 


Two illustrated folders from Romar Plas- 
ee > b | tics Inc., 1311 E. Main St., St. Charles, Ill 
cover a complete line of plastic knobs de- 

signed for electronic equipment 


| Microwave Tubes 


The “Reliable” version of the 2C51 and 5670 Specifications on a line of travelling wave 

| amplifiers, backward wave oscillators, and 
microwave gas control tubes, with descrip- 
tions of uses for which they are intended, 
are contained in a 3-page folder from Roger 
White Electron Devices Inc., Ramsey, N.J 


New technical bulletin on “Rotoroids”’ 
describes series of continuously adjustable 
toroids which may be varied over 3:1 induc- 
tance range with 180° shaft rotation. Write 
Burnell & Co., Dept. G, 45 Warburton Ave 
Yonkers 2, N.Y 


RATINGS * 


*To obtain greatest life expectancy from tube, avoid 
designs where the tube is subject to all maximum 


| . 
Do you have an aircraft or industrial Heater voltage—(AC or DC)** 6.3 volts Potentiometers 
Heater current 0.50 amps . ; F ; 
application that requires utmost de- Plate voltage—(max 360 volts Six basic models in a line of standard 
se Sa d Max. peak plate current (per plate 25 ma. | and power type potentiometers are described 
pendability in increasing or controll- Max. plate dissipation (per plate 1.5 watts in a new 8-page brochure released by the 
. , ies ci a + Q volts Electronic Sales Div., DeJUR-Amsco Corp., 
ing alternating voltages or powers Max. peak grid voltage —100 volts 45-01 Northern B!vd, L.I.C., 1, New York. 
Sr ROS Een wre enone. Max. heater-cathode voltage 300 volts | 
. in changing electrical energy from ax, ahd cnisheate 10 aanaen 
one frequency to another ... or in Warm-up time 45 sec. 
; ’ : ; Plate and heater voltage may be applied simultane- 
generating an alternating voltage? ously 


If so, specify the Red Bank RETMA ratings simultaneously NEW 
ee as - SiN, , **Voltage should not fluctuate more than +5% 
6385 “Reliable”? Double Triode. For | 
it is specially ruggedized to perform PHYSICAL CHARACTERISTICS | DESIGN 
—— Base Miniz : | 
at top efficiency longer, even under Bult sesenan a 
, “SiN « Tae ci Max. over-all length 236 In. 
operating conditions of severe shock Max seated height 1154 in. SAVES 
and vibration. And, as further assur- Max. diameter % in. 
‘ne ede Mounting position Any | ASSEMBLY TIME 
ance of its extra reliability, each Max. bulb temp 160° C 
RETMA 6385 is factory-aged with a AVERAGE : 
45-hour run-in under various over- ELECTRICAL CHARACTERISTICS 
load, vibration and shock conditions, Heater voltage, Ey 6.3 volts 
rap : v a a Heater current, 1; 0.50 amps. 
such as it might meet on the job. Plate voltage, Ey, 150 volts 
Grid voltage, E — 2.0 volts 
’ ; 7 Plate current, |) 8.0 ma 
Whether you need tubes as amplifiers, Mutual conductance, g. 5000 zmhos 
mixers, or Oscillators, it will pz 0 Amplification factor, 3 
‘ 3 eaaciraneaiel . é ill db nie Cut-off voltage —10 volts Molded 
to investigate the superior, longer- e Hager gop nn itances (no shield iia 
: . %. ‘ ate-grid (per section rn it— 
lasting performance qualities of the Plate-cathode (per section 1.1 wuf — 
’ ‘ pa Me Grid-cathode (per section 2.4 uf 
Bendix Red Bank RETMA 6385. Plate-plate 0.1 wu Require no 
insulating 


backing — 


Manufacturers of Special- 

Na 
Purpose Electron Tubes, f= Nay, Es 
Inverters, Dynamotors and 


Fractional HP D.C. Motors - Pondiie 


DIVISION OF 2, prs 
Bo Conk? % RS 
Ons * 


Choice of body 
materials — 


| Patent , 
Pending Send for Technical 


Bulletin 


EATONTOWN, N. J. 


} 
| 
West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. | 
| 


MANUFACTURING COMPANY 
588 Eddy St: Providence 3, R. I. 


Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 
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Synchros 


A new 20-page, two-color brochure, “The 
Synchro Story,’’ describes the materials, 
processes, and operations involved in the 
nanufacture of precision synchro _instru- 
nents. Mailed on request to Clifton Preci- 
sion Products Co.. Inc., Marple at Broadway 
Clifton Heights, Pa. 


Shock Mounts 


A leafiet describes the shipment-protection 
ise of ‘“Barrymounts’’, compression-type 
hock mounts, made by The Barry Corp. 
861 Pleasant St., Watertown, Mass., and de- 
cribes the causes of shipment damage 


Transformers 


Catalog 400-L, covering transformers and 
eactors made by Maguire Industries, Inc 
rhordarson-Meissner Mfg. Divisions, 7th and 
Belmont, Mt. Carmel, Ill., features a TV re- 
placement section and output transforme: 
chart 


Relays 


Leach Relay Co., Div. Leach Corp., 5915 
Avalon Blvd., Los Angeles 3, Calif., has re- 
leased a 44-page, 2-color, loose-leaf catalog 
which illustrates and describes standard 
stock relays, and suggests modifications that 
neet special requirements. Free on request 


Microwave Equipment 


Bulletin 72B-P4 provides detailed engi- 
neering and applications information on the 
Type 72B microwave equipment produced 
by Lenkurt Electric Co., 1105 Old County 
Rd., San Carlos, Calif 


Flexible Shafts 


Catalog 5494, released by Kupfrian Mfg 
Co., 395 State St., Binghamton, N.Y., con- 
tains technical information on flexible shafts 
and couplings. Illustrates over 30 standard 
shafts and assemblies; more than 100 com- 
ponents. 


Instruments 


Catalog No. 28, published by The Hickok 
Electrical Instrument Co., 10514 Dupont 
Ave., Cleveland, O., presents 49 pages of 
illustrations, descriptions, and tables cover- 
ing the more popular types of the com- 
pany’s electrical indicating instruments 


Crystals 


“Crystals for the Critical’, a 14-page cat- 
alog covering the application, ordering, and 
technical description of various classifica- 
tions of crystals, and a discussion of basic 
piezoelectric resonator theory has been re- 
leased by James Knights Company, Sand- 
wich, IIl. 


Mechanical Instruments 


Catalog M-2-A, published by Weston Elec- 
trical Instrument Corp., 614 Frelinghuysen 
Ave., Newark 5, N.J. illustrates and gives 
complete basic information on the company 
line of mechanical instruments. The catalog 
and complete listing of 9, 10, and 12 inch 
circular recorder charts are available by 
writing directly to the company 


Capacitors 


The 1954 edition of the ‘“Hi-Q Ceramic 
Capacitor Catalog’ has been released by 
Aerovox Corp., 740 Belleville Ave., New 
Bedford, Mass. 


SSB Filter 


Detailed instructions on the installation of 
a single side band filter and the theory of its 
operation are contained in an 18-page in- 
formational bulletin released by Burnell & 
NY Inc., 45 Warburton Ave., Yonkers 2, 


(Continued on page 155) 
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May Look Alike... 


But some are standouts for performance! 


Products may seem similar, but results often differ. 
Designed for performance and engineered for 
dependability, quality JOHNSON components are 
often the answer where other products fall short. 
Examples of popular JOHNSON components are 
shown in the accompanying illustrations. 


Miniature Capacitors—An original Johnson development, these 
miniature air variables are the smallest made. Rugged and 
dependable, they represent just one of the many types of qual- 
ity variable capacitors designed by Johnson for virtually every 
electronic need. | 
Nylon Tip Jack—The finest insulated tip jack on the market 
today. Injection molded of tough, low loss nylon—silver plated 
contacts. Suited to coded application—available in 11 colors. 
Pilot Lights—Shown here, the 1” and 1/2” enclosed types are | 
just two samples from Johnson's complete line of Pilot Lights 
and Jewel Assemblies. Other types: Open, Variable Intensity, 
and UL Approved. 
Tube Sockets—(4 pin Bayonets illustrated) A quality line of 
heavy duty steatite and porcelain sockets. Miniatures and 
Shieids, Wafers, Bayonet, and Special Purpose types available. 
Banana Plugs and Jacks — Skillfully machined and heavily 
plated, Johnson plugs and matching jacks are highly corrosion 
resistant. Studs extend full length for added strength— an indus- 
try favorite for years. 
Knobs and Dials—A distinctive line of knobs and dials with 
that “custom look.” 12 flutes instead of the usual quantity — 
provide comfortable touch, dial markings readily seen even 
under adverse lighting conditions. Made of tough, scratch 
resistant black phenolic. 
Insulators—Strength when you need it—a line of low loss, 
high quality steatite and porcelain insulators. Standoff and 
feed-thru types as well as antenna strain insulators, feeder 
insulators and bushings. 
Shaft Couplings— Designed for the most exacting application, 
no fatigue failure here. These flexible and fixed shaft couplings 
are capable of many thousands of operating cycles. 

For complete information on all quality Johnson Products, write 

for your copy of the NEW General Products Catalog #975. 


-) BE. FL JOHNSON COMPANY 


2229 SECOND AVENUE SOUTHWEST + WASECA, MINNESOTA 


CAPACITORS « INDUCTORS + SOCKETS « INSULATORS « PLUGS « JACKS « KNOBS « DIALS « PILOT LIGHTS 


electronic 
life! 


These fly-back transformer coils look alike. 

But they’re not. 

Their mission in life zs slightly different. 

Their specs are different. 

Their manufacture by Stone involved a com- 
pletely different sequence of steps because the 
end use of each #s slightly different. 

This is a splendid illustration of the versatility 
of materials used by Stone. Because of this, 
Stonized spiral wound phenolic impregnated 
paper tubes have a distinct advantage over other 
basic materials which have to follow a rigid 
sequence of steps of manufacture. 

Let one of our conveniently located represen- 

tatives call on you. He will quickly show you 
how Stone can adapt its wide range of materials 
and manufacturing processes to your problem. 


SLO MPeaecr rues co 


AFFILIATED WITH 


STONIZED PRODUCTS CO. INC. 


900-922 Franklin Street, N.E., Washington 17, D. C. 
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Military Contract Awards 


See page 3 for cumulative statistics on elec 
tronic procurement. 

Electronic products, dollar value, and name 
of manufacturing contractors receiving award: 
as reported by U.S. Dept. of Commerce 


Electrode, welding-68,200—The McKay Co., Mc 
Kay Bidg., 1005 Liberty Ave., Pittsburgh, Pa 

Aluminum Conductor-47,939—Reynolds Metal 
Co., Louisville, Ky. 

Cable-39,423—Clark Cable Corp., 3184 Wes 
32nd St., Cleveland 9, Ohio. 

Loudspeakers-65,617—Jensen Mfg. Co., 6601 § 
Laramie Ave., Chicago, Ill. 

Loudspeakers-31,684—University Loudspeakers 
Inc., 80 S. Kensico Ave., White Plains, N.Y. 

Jack Box Assy.-41,666—Palmer Elec. & Mig 
Co., 24 Water St., Wakefield, Mass. 

Transformer, synchro control-56,740—Kearfot 
Co., 1378 Main Ave., Clifton, N.J. 

Motor-28,990—Electrical Engineering & Mfg 
Corp., 4612 W. Jefferson Bivd., Los Angele 
16, Calif. 

Junction Boxes-70,222—Sunstrand Aviation 
Div., Sunstrand Mach. Tool Co., 2421 Elev 
enth St., Rockford, Ill. 

Accelerometers-164,874—Bendix Aviation Corp. 
Teterboro, N.J. 

Generators-249,927—Bendix Aviation Corp., Te 
terboro, N.J. 

Frequency Meter-143,621—The Sperry Corp., 
Great Neck, L.I., New York. 

Signal Generators-544,587—tTransitron,  Inc., 
New York, N.Y. 

Rectifier Converters-27,500—Westinghouse Elec- 
tric Co., Washington, D.C. 

Controls, radio set-21,106—The Magnavox Co., 
Fort Wayne, Ind. 

X-Ray Apparatus-463,785—Universal X-Ray 
Products, Inc., 1140 N. Western Ave., Chicago 
22, IU. 

X-Ray Apparatus-565,500—Professional Equip- 
ment Co., 1401 North First Ave., Maywood, 
Hl. 

Camera  System-44,000—X-Ray Department, 
General Electric Co., Milwaukee, Wis. 

Components, radar-217,480—Motorola, _ Inc., 
2710 N. Clybourn Ave., Chicago 14, II. 

Electron Tube-200,561—Sylvania Electric Prod- 
ucts, 1740 Broadway, New York 19, N.Y. 

Encoder-47,500—The Baldwin Piano Company, 
1801 Gilbert Ave., Cincinnati, Ohio. 

Countermeasures Repeater-83,901—Instruments 
for Industries Co., Old Country Rd., Mineola, 
N.Y. 

Ultrasonic Visual Display-158,428—Freed Elec- 
tronics & Controls Corp., 200 Hudson St., New 
York 13, N.Y. 

Radio Set-31,141—Philco Corp., Wissahickon, 
Philadelphia 44, Pa. 

Motor-33,500—Dalmo Victor Co., 141 El Camino 
Real, San Carlos, Calif. 

Frequency Converter Comparator-643,571—Na- 
tional Co., Inc., Malden, Mass. 

Antennas-284,941—Technical Appliance Corp., 
Sherburne, N.Y. 

Radar Relay Systems-45,703—Motorola, Inc., 
Chicago, III. 

Radio Transmitters-57,387—Stavid. Eng. Inc., 
Plainfield, N.J. 

Analyzer-75,198—Sperry Corp., Great Neck, L.I., 
N.Y. 

Radio Receiver Transmitters-5,155,320—Admiral 
Corp., Chicago, Ill. 

Switch, thermostat-89,050—Airesearch Mfg. Co., 
Div. Garrett Corp., 9851-9951 Sepulveda 
Bivd., Los Angeles 45, Calif. 

Oscilloscope, cathode ray-68,944—Laboratory for 
Electronics Inc., 75 Pitts St., Boston 14, Mass. 

Modification Kits-247,057—Western Union Tele- 
graph, 60 Hudson St., New York, N.Y. 

Oscillator Unit, control tone-104,162—Espey 
Mfg. Co., Inc., 528 East 72nd St., New York 
21, %Y. 

Course Centering Assy.-25,164—Alcor Electronics 
Corp., 180 Lafayette St., New York 13, N.Y. 

(Continued on page 125) 
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PRINT IN BINDING 


YOU GET THIS 
DIO READING. .. 


earfot 


tm nvest Just $195 
Beil ad give your studio 
“Bev automatic audio 
Corp level control! 


Prod- 
4 A 
pany, 


ments 
ineola, 


=P NEW! UNI-LEVEL AME 


ALL it a Uni-Level amp or a “station attend- levels. Count on it to save time and effort while 
C ant”... either name tells the total potential performance is greatly improved. 

value to both large and small audio operations. 
This unit is ideal for controlling level changes 
encountered between different program sources 


Get all the facts today on this important new 


audio development. Complete specifications 
dmiral 


’ will be on the way to you as soon as we receive 
g. o., . . Sa 
vedo | such as remotes, network, transcriptions, and the coupon below. Be sure to fill it in now! 


7 film projection. | 
mg Yes, in any studio, you can count on the ge ee ee eee eee ee 


tion BA-9-A to provide higher average output 
4 General Electric Company, Section X4894 


Electronics Park, Syracuse, New York 


Please send me information and detailed specs on 
the new G-E Uni-Level Amplifier. 


ronics 


WY. Ls Progress /s Our Most Important Product 


Ly 


|CENERAL @@ ELECTRIC 


|) 
” 


ss neeeeseesmerees seeeeeneeseecenempenecsossveneeecasens conmmesenes 


RT BG scitcceteincnrietntrntncscennngninintniamaiinnpennmpeminninianiinniitanmaanntals 


SALES DEPARTMENT, CABLE ASSEMBLIES 


— oe |) 


— a“ 
- 
— - 
-_ 


--+t0 the mosteracti 


ai 


cable 


assemblies. 


This harness is an example of the work being done today by 
AMPHENOL in the highly specialized field of cable assemblies. 
Others. many unbelievably intricate, are being made daily for 
the electronics industry—and each particular assembly 

reflects the skill and experience of AMPHENOL. 

There are many advantages in ordering cable assemblies from 
AMPHENOL. Foremost is that of single source, under which each 
assembly is covered by a single part number and a single purchase 
order. AMPHENOL assumes the responsibility of procuring and 
expediting the components used in the assembly, saving 

time, worry and cost for the customer. 

There are highly competent employees engaged in cable 
assembly work at AMPHENOL. They have had years of 

experience in this complicated field and work for you 

with speed and skill. Rigid in-process inspection 

procedures guard the quality of the assembly from 

the moment individual components are received 


until the complete assembly is shipped. 


write- 


“AM PHENOL 


AMERICAN PHENOLIC CORPORATION 


| 


| 


| 


+ PERSONAL 


. 


E. Finley Carter, v.p. and technica 
director of Sylvania Electric Product 
Inc., N.Y., has accepted the position o 
manager of research operations o 
Stanford Research Institute, Palo Alto 
Calif. He will retain an association wit! 
Sylvania, assisting in contacts with th 
Dept. of Defense and consulting o 
major research and development con 
tracts. 


E. F. Carter Cc. L. White 


C. L. (Bob) White has been appointed 
chief liaison engineer of the Hammar- 
lund Mfg. Co., New York, to coordinate 
engineering and sales activities. 


Robert G. Scott has been named asst. 
sales manager of the Cathode-Ray 
Tube Div., Allen B. DuMont Labs Inc 
Mr. Scott joined DuMont in 1948 as 
senior engineer on CRT development. 


Donald H. Rogers, former chief engi- 
neer of Blonder-Tongue Labs, has 
joined the engineering department of 
Jerrold Electronics Corp., Phila., Pa., 
manufacturers of master antenna sys- 
tems. 


Aldo Lachman has joined the R. T. 
Bozak Co., loudspeaker manufacturer, 
as v.p. in charge of manufacturing. 


Andrew S. Kariotis has been named 
to the field engineering staff of the 
Washington, D.C., office of the Sprague 
Electric Co. 


Norman Rea has been appointed field 
engineer at Technical Appliance Corp., 
Sherburne, N.Y., manufacturers of an- 
tenna equipment. 


Jay W. Forrester, director of the dig- 
ital computer laboratory at M.I.T., was 
awarded an honorary degree of Doctor 
of Engineering by his alma mater, the 
Univ. of Nebraska. 


Dr. Hans Erich Hollmann has joined 
the Engineering Staff, Electronics Div., 
of Hydro-Aire Inc., as Electronics Re- 
search Scientist. 


Edgar W. Engle, manager of product 
and process development engineering 
at the Carboloy Dept. of G.E. in De- 
troit, has been named manager of ce- 
mented carbide products engineering. 

(Continued on page 129) 


ce bce tiie tel Bai ce 


4 
4 
4 


yinted 
ymar- 
linate 


| asst 
»-Ray 
s Inc 
48 as 


1ent. 


engi- 
has 
nt ol 
Pa. 


| SYS- 


|, ie 
ture! 
o 


amed 
f the 
rague 


1 field 
Corp., 
f an- 


> dig- 
, was 
Joctor 
r, the 


joined 
Div., 
s Re- 


oduct 
ering 
1 De- 
of ce- 
ering. 


litary Contract Awards 
(Continued from page 122) 


, electron-150,010—Syivania Electric Prod- 
cts, New York, N.Y. 

r Testers-25,119—Square Root Mfg. Corp., 
91 Saw Mill River Road, Yonkers, N.Y. 

lio Beacon-46,399—American Mach. & Foun- 

iry Co., 1085 Commonweaith Ave., Boston 15, 
Nass. 
tron Tube-30,794—General 
chenectady, N.Y. 

ctron Tube-284,750—Genera! Electric Co., 

Elec. Division, 1 River Rd., Schenectady, N.Y. 
e, electron-165,863—Kuthe Labs, Inc., 730 

So. 13th St., Newark, N.J. 

e, electron-173,352—Syivania Electric Prod- 

sects, 1740 Broadway, New York 19, N.Y. 

gacitor Test Set-39,977—Sunshine Scientific 
nst., 1810 Grant Ave., Philadelphia 15, Pa 
tery-27,963—-Ray-O-Vac Company, 212 €E. 

Washington Ave., Madison 10, Wis. 
enna Kit-66,161—Gar-Let Mfg. Co., Waltham, 

Mass. 
ter Test Equip-186,598—Dubrow Develcpment 

Company, 225 Penn. St., Burlington, N.J. 

sistance Bridge-63,991—The Winslow Co., Inc., 

9 Liberty St., Newark 5, N.J. 

ttery Pack-418,500—The Eagle Picher Co., 
American Building, Cincinnati 1, Ohio. 

)irection Finder-286,492—Parchester Mach. 

¢ Corp., 204-206 Lafayette St., New York 12, 

; N.Y. 

ynduit Assy., elec—Johns-Manville Corp., Box 

500, Hackensack, N.J. 

Tube, electron-512,295—Sylvania Electric Prod- 
ucts, Inc., 1740 Broadway, New York 19, N.Y. 

Electron Tube-43,860—Radio Corp. of America, 
RCA Victor Div., Harrison, N.J. 

Modification Kit-66,701—Times Facsimile Corp., 
540 W. 58th St., New York 19, N.Y. 

Battery, box-50,965—Kane Mfg. Co., Kane, Pa. 

Electron Tube-200,000—General Electric Co., 1 
River Road, Schenectady, N.Y. 

Receiver, transmitter-498,682—Federal  Te'e- 
phone & Radio Corp., Clifton, N.J. 

Electrodes-46,870—The McKay Co., 1005 Liberty 
Ave., Pittsburgh 22, Pa. 

Handset-Headset-151,280—Roanwall Corp., 622 
Pacific St., Brooklyn, N.Y. 
mplifier Unit-28,334—El-Tronics, Inc., Fifth & 
Noble Sts., Philadelphia 23, Pa. 

Panoramic Adapter-30,419—Panoramic Radio 
Products, Inc., 10 South 2nd St., Mt. Vernon, 
N.Y. 

tadio Set-177,120—Schutting & Co., Inc., 5005 
Calvert Road, College Port, Md. 
ittery-33,940—P. R. Mallory & Co., Inc., 60 
Elm St., North Tarrytown, N.Y. 
ittery-54,950—Olin Industries, Inc., 
chester Ave., New Haven, Conn. 
ibe, electron-167,896—Sylvania Electric Prod- 
ucts, Inc., 100 Syivan Road, Woburn, Mass. 
eperforator-31,949—Teletype Corporation, 1400 
Wrightwood Ave., Chicago 14, Ill. 
ible and Reels-557,898—General Cable Corp., 
123 S. Broad St., Philadelphia, Pa. 
able and Reels-1,217,813—General Cable 
Corp., 123 S$. Broad St., Philadelphia, Pa. 
ontrol, transmitter-94,883—George Voran & 
Co., 835 North 19th St., Philadelphia 30, Pa. 


Electric Co., 


= 


o 


lant 


275 Win- 


ummy Load-189,912—Polarad Electronics 

Corp., 100 Metropolitan Ave., Brooklyn 11, 

N.Y. 

ube, electron-25,152—Chatham Electronics 

Corp., 630 Mt. Pleasant Ave., Livingstone, 

N.Y. 

Jbe, electron-75,913—Raytheon Mfg. Co., 55 

Chapel St., Newton 58, Mass. 

slemetering System-39,996—Bendix Aviation 

Corp., 186 West Olive St., Burbank, Calif. 

nalyzer, spectrum-42,068—Polarad Electronics 
: Corp., 100 Metropolitan Ave., Brooklyn 11, 
3 N.Y. 
a /aveguide, elbow-32,704—Sightmaster of Calif., 
Co., Gillespie Airport, Santee, Calif. 
‘lays-33,092—Guardian Electrical Mfg. Co., 
1621 Walnut St., Chicago, Ill. 


| 
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measuring 


re-trace time 


assures 
FLYBACKS designed to your 
exact specifications — 


built for EXTRA years of trouble-free performance. 


J 


FAST SERVICE 


on your requirements: Heppner has : 


2 airplanes and 6 pilots in the 


Sales and Engineering Departments. 


SCOHOSSSSSSHSSSSHSSHSSSSSHSSSSHSSHSSHESSESSESSESSSSEHSSESHSEEE® 


SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 


HEPPNER 


John J. Kopple 


James C. Muggleworth 


N. J. 
Ralph Haffey 
MANUFACTURING COMPANY oat Sh 
Round Lake, Illinois (50 M Northwest of C 190) soe. Wh Coatenaal Oa. 
Phone: 6-2161 ‘ Aly St., Los Angeles, Calif. 


For product information, use inquiry card on last page. 125 


Bie. 


DC-1/, — 


att v ¢ ’ 
, 1 Vs, Watt q 
*For leiuiisst assets ee 


Dalohm deposited carbon re- 
sistors are manufactured un- 
der rigid controls to deliver 
matchless performance and 
economy in any high-low re- 
sistance range, 


resistance to abrasion. 


From 1 Ohm to 200 Megohms, 
depending on type. 


Temperature coefficient 200 
PPM per degree C for lower re- 
sistance ranges up to 500 PPM 
per degree C for higher ranges. 


Dalohm resistors are sealed 
against moisture with special 
silicone coating having high 
di-electric strength, excellent 1% 


accuracy. 2%, 5%, and 
thermal conductivity, and high 


10% tolerances also available. 


Write, Wire or Call 
1304 28th Ave. Phone 2139 


FLEXIBILITY OF DATA RECORDER INCREASED 


by HUBBELL 
Interlock CONNECTORS 


Automatic Locking... Quick-Disconnect | 
Features Facilitate The Modification 
or Replacement of Unit Assemblies 


Typical of the use of Hubbell Interlock 
Connectors in the data handling equip- 
ment developed by North American Instru- 
ments, Inc., Altadena, Calif., is this wiring 
of the analog-to-digital converter. (Magni- 
fied view shows an Interlock Connector 
in locked position in one of converter’s 
built-in eyelets.) 

This portion of the recorder, known as 
the Encoder, converts analog type infor- 
mation entering on a 3,000-cycle carrier | 
to binary coded decimal digital form at 
the rate of 600 samples per second. The 
use of Interlock Connectors in these units 
enhances system flexibility by permitting 
the rearrangements of pulse programs and 
the ready interchange of network units. 
. . . Another example of Hubbell Interlock’s 
many applications in the field of electronics. 
Our development laboratory will cooperate 
with your engineers to adapt Interlock for 
your specific applications. 


For Further Information, 
Write Dept. A BC 


HARVEY HUBBELL, INC. 


Interlock Dept., Bridgeport 2, Conn. 
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Calibrating Standard 
(Continued from page 88) 


are also insulated from the cart t 
prevent cross grounding when con 
necting to test panels. 

The de, filtered, full wave voltag 
supply uses four 1616 vacuum tub 
rectifiers and a multi-section filte 
with a tapped output resistor fo 
voltage between 0 and 1200 dec 
with a ripple content less than 0.2%, 
High voltage for this supply is ob 
tained from the same _ instrumen 
potential transformer used for a 
voltage checks thus helping reduc: 
cart cost and weight. 


Rectitie: 


A center tapped copper oxide rec- 
tifier with filter provides de current 
with a ripple content less than 2‘ 
for 0.06 to 12 a. This supply consist: 
of a high current filament trans- 
former with its primary and sec- 
ondary windings in series to pro- 
vide approximately 5-0-5 v out at 
100 a. A half-wave 6 v 150 a plating 
rectifier was rewired to provide a 
center tapped rectifier. This com- 
plete assembly with filter condense 
was approximately },, the size of the 
nearest commercially available unit 

A multi-tap instrument potential 
transformer provides output taps 
from 1.2 to 1200 v for all ac voltage 
checks. Its ample capacity of 20 
watts maximum permit checking as 
many as five voltmeters at a time if 
necessary. 

The 400 cps supply delivers up to 
20 watts maximum power for all ac 
400 crs voltage checks. It consists 
of an isolation transformer, a Gen- 
eral Radio 400 cps vacuum tube 
tuning fork oscillator and a high 
quality audio amplifier, The output 
of this combination is fed to the in- 
strument potential transformer with 
output taps of 1.2-1200 v. 

AC, 60 cps current is obtained 
from the transformer used in the 
de current supply for the full range 
of 0-120 a. 


Connections 


The meters under test are con- 
nected to the standard with two- 
wire six-foot flexible cable with pin 
banana plug at the cart end and a 
jack plug at the test end. Jack re- 
ceptacles for this plug are generally 
provided under each meter to be 
tested. On high voltage, high cur- 
rent, or on special circuits, a sepa- 
rate connection is made at the meter 
under test rather than through jack 
receptacles. 

Standard Electric Time Co. high 
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Sander 


The Only 
All Band 


The Model LSA provides direct means of 
rapid, accurate measurement of spectral dis- 
play of r. f. signals from 10 to 33,000 MCS 


0 
g* 


REPRESENTATIVES * Albuquerque * Atlanta * Boston * Chicago * Cleveland * Fort Worth * Kansas City * Los Angeles * New York * Phila- 
delphia * San Francisco « Seattle « St. Paul * Syracuse * Washington, D. C. * Canada, Arnprior—Export: Rocke International Corporation 
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VEN RELIAB IY, 
r 


10 me 
to 
33,000 mc 


SPECTRUM 


ANALYZER 
Model LSA 


Direct Reading 
Single Control 


Saves Engineering Manhours 


The Model LSA Spectrum Analyzer is 
Polarad’s answer to rising engineering 
costs when high performance and 
economy are essential. 

This unique engineering tool helps 
get results faster with fewer personnel 
and in less space. Because of its ultra 
simplicity, tremendous frequency 
coverage and remarkable instrumenta- 
tion the Model LSA can handle almost 
any problem in the radio spectrum (10 
mc to 33,000 mc) with the greatest of 
ease, reliability and accuracy. 


How The Model LSA 


Cuts Production Costs 

In the factory, Model LSA’s simplicity 
of operation, direct reading and ‘‘GO- 
NO-GO” electronic display speeds 
production and cuts costs. Uniform 
quality and high performance of your 
complete equipment is assured by 
checking it with a Polarad Spectrum 
Analyzer. 

Expensive personnel training pro- 
grams are eliminated by the Model 
LSA, which often actually takes the 
place of the microwave specialist and 
frees engineers for other work. For 
further details contact your nearest 
Polarad representative or write direct 
to us. 


{ 


FEATURES: 

Frequency Range 10 mc- 
33,000 me; 5 tuning heads 
Accuracy Frequency 
Calibration—1% 

Spectrum Display variable 
from 250 kc to 25 mc 
Frequency Marker for measur- 
ing frequency differences 

of 0-25 mc 

Broad Band R.F. Attenuators 
10 mc-12,000 mc 

Automatic Voltage selector for 
each tuning head 

Single Dial Control 

Direct Frequency Reading 
Spectrum Displayed on 5” 
cathode ray tube 


USES: 

Examine pulse spectrum of 
magnetrons and klystrons 
Measure noise and inter- 
ference spectrum 

Act as broad band receiver 
from 10 mc to 33,000 mc 
Observe and measure harmonic 
frequency differences 
Measure band width of 
microwave cavities 
Calibrate microwave oscilla- 
tors and preselectors 


Available on Equipment Rental Plan 


Polarad Polarad Electronics Corporation 
Electronics Corporation 


100 Metropolitan Avenue, Brooklyn 11, N. Y. 


For product information, use inquiry card on last page. 


127 } 


The time was 
never more 
opportune than now 
for becoming 
associated with the 
fi ld of advanced 
electront S. 
Because of militar y 
emphasis this is 
the most rapidly 
growing and 
promising sphere 
of endeavor 

for the young 
electrical engineer 


or physicist. 


me PPA... 
ENGINEERS 


or 


PHY Sis 
GRADUATES 


with experience im 


RADAR 


ELECTRONICS 


or those desiring to enter 
‘ 


these areas... 


Since 1948 Hughes Research and 
Development Laboratories have been 
engaged in an expanding program 
for design, development and manu- 
facture of highly complex radar fire 
control systems for fighter and inter- 
ceptor aircraft. This requires Hughes 
technical advisors in the field to 
serve companies and military agen- 
cies employing the equipment. 


As one of these field engineers 
you will become familiar with the 
entire systems involved, including 
the most advanced electronic com- 
puters. With this advantage you 
will be ideally situated to broaden 
your experience and learning more 
quickly for future application to 
advanced electronics activity. 


Positions are available in the con- 
tinental United States for married 


and single men under 35 years of 


age. Overseas assignments are open 
to single men only. 
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Scientific 
and 
Engineering 
Staff 


HUGHES 


RESEARCH 

AND 
DEVELOPMENT 
LABORATORIES 


Culver City, 
Los Angeles 
County, 


California 


Assura required that 
applicant 

Ww ause disruption of 
rgent tary project. 


Calibrating Standard 
(Continued from page 126) 


current jacks are provided on the 
side of the cart for de and ac high 
current connections. 

A four pin Jones plug in the con- 
trol panel connects to a demagnetiz- 
ing coil for adjustment of dc meters 
when necessary. A separate 5 a Va- 
riac provides power to this plug 
independent of the calibration cir- 
cuits. 

A two-connector 110 v receptacle 
is mounted in the lower front of the 
cart for connection to a soldering 
iron, test lamp or VTVM. It is con- 
nected to the ac line ahead of the 
cart circuit breaker to permit work- 
ing on the cart with all the calibra- 
tion circuits inactive. 


Assembly System 
(Continued from page 88) 


secure the best “feeding” conditions. 
One machine has already been built 
for belting resistors, the basic de- 
sign of which may be readily ex- 
tended to other axial lead compo- 
nents. In this equipment resistors 
are fed automatically through lead 
straightening and taping stations. 

At the conveyor, belted compo- 
nents are fed from reels into the in- 
serting heads which automatically 
cut and form the wire leads and in- 
sert them through the pre-punched 
holes in the printed wiring boards. 
At the same station the lead ends 
protruding through the board are 
automatically clinched to hold each 
component in place until the board 
is dip soldered. To avoid damage to 
the bodies of components they are 
handled by their leads throughout 
the belting, inserting and clinching 
operations. 

To insure uniformity in the com- 
pleted product, United has built 
several safeguards into its experi- 
mental machine. Included are pro- 
visions to stop the machine when a 
station is empty, when a component 
is missing or not correctly inserted, 
or when an inserting head does not 
complete its cycle. It is expected 
that the first experimental conveyor 
will be operating on production as- 
semblies in Sept., 1954. 

See page 58 for more details. 


Barry Publishes New 
‘*Shock’’ House Organ 

A periodical devoted exclusively 
to shock, vibration and noise isola- 
tion is now being published by the 
Barry Corp., Watertown, Mass., 
called “Shock and Vibration Con- 
trol Notes.” 
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Continued from page 124) 


nes M. Valentine has been pro- 
i to sales manager of the TV 
h of Federal Telecommunications 
. Nutley, N. J. Mr. Valentine has 
with the IT&T corporation since 
and has supervised the installa- 
of a number of TV stations in the 
and overseas. 


harles J. Adolph Jr. has been ap- 
ted manager of the West Coast 

of Kollsman Instr. Corp., manu- 
irers of precision aircraft and opti- 
nstruments and systems. Mr. Adolph 
been with Kollsman since 1937, as 
ember of the engineering staff, and, 
e 1939, as asst. manager of the Glen- 
, Calif. plant. 


C. J. Adolph M. C. Eliason 


M. C. Eliason was appointed sales 
imager at the Electronic Equipment 
. of Air Associates Inc. in Orange, 


N.J. Immediately prior to the appoint- 


nt, Eliason had been a Systems En- 
eer at Hughes Aircraft Corp. Earlier, 
had spent seven years as an elec- 
mic engineer at Air Associates. 


Rudolf Leopold has been named man- 
er of the newly formed Specifications 
id Records Dept. of the Communica- 
ms Products Div. Allen B. Du Mont 


abs Inc. He will be in charge of draw- 


g up the plans and specifications for 


.e Dumont line of TV broadcast trans- 


itters and studio equipment and the 
obile communication products. 


J. D. Webster, G.E. engineer, has been 
insferred to the company’s X-ray 


ept. in Milwaukee as manager of in- 


istrial and non-allied sales. Since 1951 


Vebster has worked as sales engineer 


the Apparatus Division industrial 


iles dept. in San Francisco. 


R. R. Jenner, formerly chief radio 
id electronics engineer for Beech Air- 
aft Co., has been appointed to the 
‘wly created post of director of air- 
rne products for Micro Switch, Free- 
rt, Ill., division of Minneapolis-Hon- 
‘well Regulator Co. He will be 
rectly responsible for the design and 
roduction of all Micro Switch prod- 
cts destined for use in the aircraft 
dustry. 
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ELECTRIC 
PLANTS 


Microwave transmission is only as de- 
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through. 

To assure electric power for trans- 
mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start- 
ing. 

Onan Standby Electric Plants have 
been proved indispensable in installa- 
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po 
lice and other government law en 
forcement departments. 

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 50,000 watts. 


ages 


“Pte 


r ae 
3,500 watts A.C. 


2-cyl. air-cooled 


ELECTRIC PLANTS 


» Forging Stronger Links 
in Microwave Relay 


> 


New 5CW 


5,000 watts A.C. 


Air-cooled 
Gasoline Powered 
@ COMPACT—Take less than one cubic 


yard of space. Easier to install. Con 


nection box provided forq k hook-up 

@ UNI-DUCT COOLING—C ng < 
drawn by vac m through generat 
ond over engine. All heated air is ex 
pelled thro gh one small vent wh 
clso discharges engine exhaust. Quiet 
operating. No liquid ¢ ints to freeze 
or leak 

@ BUILT FOR HEAVY DUTY—Smooth 
running twin-cylinde horizontally 
opposed, 4-cycle air-cooled engine: 
deliver rated horsepower at de 
peed. Unusvally 3e bearing 
faces for long life 


t b c e-c pled, high-ten r 
magneto, radio shielded. Oil-bath 

cleaner, fuel filter | pressure gauge 
fuel tank, muffle nd exhaust tubing 


All heated and moving ports safely 


A size and model for every standby application! 


10,000 watts A.C. 


D. W. ONAN & SONS INC. 


7891 University Ave. S. E. + 


For product information, use inquiry card cn last page. 


enclosed. ia 


10 to 35 KW A.C. 


W ater-cooled 


opectficationds 


Minneapolis 14, Minnesota 
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vetig MANUFACTURER 3} 


Abbett & MHustiss, 1105 Commo: 
wealth Ave., Boston, Mass., have bee 
appointed reps for Condenser Produc 
Co., division of New Haven Clock 
Watch Co., to cover all the New En; 
land States. 


. Lee H. Owens, 2331 W. Washingt 
. Blvd., Los Angeles, has been appoint: 
UDIO N Pacific coast representative for Mea 


urements Corp., Boonton, NJ. M 
Owens will handle the southern Cal 
fornia territory. 

Yewell Assoc., with offices at 
Main St., Waltham, Mass., and 1101 
Main St., Bridgeport, Conn., has bee 
appointed the exclusive representativ 
for the New England and eastern N.Y 
area for Sensitive Research Instr. Cor; 
9-11 Elm Ave., Mt. Vernon, N.Y. F< 
the Philadelphia, eastern Pennsylvani 
and southern N.J. area, the compan 

appointed the I. E. Robinson Co., 721 
OVER 200 BASIC TYPES TO CHOOSE FROM Marshall Rd., Upper Darby, and 37, 
Thomas St., Harrisburg, Pa.; for In 
diana, T. R. Law of Law Instrument 


ATTENUATORS 


. Co., N. Darling St., Angola, Ind.; in ths 
Do audio attenuator problems cost you money? , rh eet “3 
o audio attenuato P : "7 Cleveland, Ohio area, the S. Sterling 
Chances are Shallcross has a model to match Co., 4040 Mayfield Rd., Cleveland 21 
a ; ' Ohio. For export, the exclusive rep fo 
your specifications exactly—and at moderate cost. 


the Sensitive line is Ad. 
Inc., 89 Broad St., N.Y.C. 


Auriema 
Shallcross attenuators are made in over 200 
basic types. Each type can be supplied with a 
choice of attenuation characteristics... with a 
positive detent mechanism ... and in numerous 
input and output impedances. Where calibration 
must be extremely accurate, Shallcross precision 
wire-wound resistors are used. For less critical 
applications, models with high grade composi- 


tion resistors can be supplied—often at lower 


Cost. | , 
A complete description of all Shallcross Po ye 
attenuators — mountings, characteristics, and 


ANODE LEAD 
circuits is yours for the asking in Bulletin L-4A. | RE 
SHALLCROSS MFG. CO., 518 Pusey Avenue, | TAINERS 


| Collingdale, Penna. INDUSTRIAL’ 


“FISH HOOK’. 


pending 


ANODE CONNECTORS 


Designed specifically to eliminate any sup- 
porting harnesses which were 


necessary in 
the past to prevent dangerous ‘Buggy 
Whip’. This unit is absolutely slipproof 
once connected to the picture tube. The 
connector is manufactured from tempered 
Steel, hot tinned, with vinyl 


insulation 
and is wired to customer specifications 


Further information and samples 
will be sent on request. Dept. T-9 


INDUSTRIAL 109 P8nce st.wew vorK 12,n.¥ 


HARDWARE Manufacturing Company, Inc 


130 For product information, use inquiry card on last page. 
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MANUFACTURERS’ 


REPS 


Askania Regulator Co., 240 E. Ontario 
t., Chicago, has been appointed mid- 
estern representative for Librascope 


c., manufacturer of computer com- 
ynents, and Geo. A. Philbrick Re- 
arches Inc., electronic analog com- 
iter manufacturer. 


Gordon Dougherty, a former princi- 
| in the reps firm of Hagerty-Scott 
o., Detroit, has formed his own or- 
nization, Gorden Dougherty Assoc., 
ith offices at 233914 S. Cedar St., Lan- 
ng, Mich. 


Koessler Sales Co., 6907 Melrose Ave., 
os Angeles, has added 750 sq. ft. of 
splay space to their facilities, includ- 
s a completely equipped sound room. 


Thompson Engineering Service, 4378 
indell Blvd., St. Louis, Mo. announces 
at they are specializing in represent- 
g West Coast electronic component 
sanufacturers in the midwest. They 
irrently represent fifteen West Coast 
ianufacturers of aircraft and electronic 
juipment. 


A. E. Heitner, formerly with the pur- 
hasing sections of Emerson, Tele-King 
nd Video Products, will handle office 
iles and sales service for Sydney H. 
Baum & Co., 70-15 Fleet St., Forest 
Hills 75, N.Y. Lewis B. Carlan has 
yined Baum as a sales engineer. 


William S. Spring, 15 Elm Pl., New 
anaan, Conn., has been appointed 
1anufacturers rep for Boston, N.Y. and 
*hiladelphia territories by Magnetics 


ne., Butler, Pa. 


Herb Erickson Co. of Atlanta, Ga. 
is been appointed southeastern rep for 
e Allen D. Cardwell Electronics Pro- 
ictions Corp., subsidiary of Ches- 
peake Industries, Inc., which manu- 
ictures meteorological equipment, 
ipacitors, UHF converters, printed 
ircuits, recorders and transmitters. 


Tubergen Associates, formerly John 
Tubergen Co., Los Angeles, has been 
ppointed West Coast rep for N.R.K. 
Ifg. & Engrg. Co., manufacturers of 
licrowave assemblies, radar compo- 
ents, and mechanical assemblies. 


A. J. Rissi, Monrovia, Cal. will cover 
yuthern California and Arizona for 
Superex Electronics Corp., Yonkers, 
N.Y., manufacturers of electronic coun- 
er display items and Everlast Wire & 
‘able Co., Haverstraw, N.Y., manufac- 
iring a line of specialties and TV 

re. 


Art Cerf & Co., of Newark, N.J., rep- 
‘senting the Lowell Mfg. Co., St. Louis, 
lo., aluminum ceiling baffle and grille 
ianufacturer, in the Middle Atlantic 
ates. 
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openin 
stabilized fre 


g new concepts 


n test by a leading U.S 
sing a G-12A 1000 ke crysta! 
U ng 


VOT A “LABORATORY” CRYSTAL: 
made by the reproducible type JK G-12A quartz erys- 
tal illustrated, using a precision oven, over a two 


week continuous test period. This 


quency control 


of | 


Gover nment Laboratory 


This record was 


stability, corre- 


sponding to a rate of change of less than one second 


in more than three years, challenges e 


units from the ultrastable JK GL 
Write us for additional information. 


xisting methods 


of measurement. Presented here are several crystal 


ASLINE series. 


JK GLASLINE G-12A 


Frequency Range: 540 to 1600 ke 
Stability: +15 cycles or better, O to 50°C 


RECOMMENDED for extreme precision 
frequency applications in the 1 mc region. 
Also F.C.C. Approved for broadcast use 
without temperature control. 


JK GLASLINE G-9J 


Frequency Range: 1 to 10 ke 

Frequency Tolerance over range of — 40 to +70°C: 
Without circuit adjustment: + .03% 
With circuit adjustment: + .02% 


RECOMMENDED as a time base for electronic instru- 
mentation, pulse time modulation systems, radar, sonar, 
computers, etc, 


JK GLASLINE G-9 


Frequency range: 4 to 500 ke and 1.2 to 


RECOMMENDED for frequency stand- 
ards and master oscillators in the com- 
and wired carrier spectra. 
Also as time base for color television a 
transmitters and digital frequency measur- 


si 


“ Crystals 


fer the Cvtlical’”’ 


For product information, use inquiry ca 


The James Knights 
Company 
Sandwich, Illinois 
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--- So you'll 
NEVER COME HOME TO DARKNESS 


We can’t resist the opportunity to plug one of our old 
stand-bys (perhaps too long forgotten), and at the same time 
give a boost to a product of our affiliate, The Fisher-Pierce Co. 


Fisher-Pierce, now well-established and in its eighth year in the 
photoelectric street lighting control business, recently decided 
they should have a consumer product as well. The result was 
just what you might expect: an inexpensive ($15.95 retail) 

little light control for home use. 


F-P calls it the NITELIGHTER,”* since it turns on a light at 
dark, when daylight ceases to energize its phototube. Its special 
plug goes in the AC wall outlet and takes the plug from your 
favorite lamp. For you who don’t like to come home to 
darkness, want to make burglars think youw’re home when you’re 
not, or have some other use for a daylight-sensitive light switch 
— the NITELIGHTER could be the answer. (In case you don’t 
really need a NITELIGHTER, they’re fun to just fool around with.) 


The “old stand-by“ is one of our Series 41 
relays, originally designed as a 
“streamlined” version of our “4”, for 
people who didn’t need all the fancy 
features of the “4” and who were spending 
their own money. This particular 41 does 
very well in its intended applications, 


however, and switches up to 300 watt lamp loads on 0.15 watt 
coil signals in the NITELIGHTER. Relay mechanical life equals 
at least twice the lifespan of a NITELIGHTER owner. The 41 

should be considered when high sensitivity, high speed, 

5 ampere contact ratings and nominal cost are what you need. 


ir YOU WANT TO BUY 


(OR SELL) THESE, WRITE 


THE FISHER-PIERCE CO, 
CARE OF US. 


SIGMA INSTRUMENTS, INC. 
86 PEARL STREET, SO. BRAINTREE, BOSTON 85, MASS. 
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Sportscasts 


(Continued from page 89) 


complete schematic of Fig. 3, the 
pre-amplifier was designed to feed 
the limiter circuit, whose output is 
amplified to produce an audio level 
of up to +- 15 dbm at the 500 ohm 
line terminals. 

The unit was constructed with 
consideration for ease of wiring, 
servicing, operating and transport- 
ing. With the exception of the mi- 
crophone jacks, all connections are 
made at the front panel. The knobs 
and switches are recessed so that 
there is no need for a cover, simpli- 
fying the set up at the remote site 
The knobs can be recessed at the 
cost of accessibility because once set 
for a particular announcer and lo- 
cation (i.e., line loss) they need not 
be changed during the entire broad- 
cast. The limiter will keep the out- 
put nearly constant, electronically, 
with input changes on the order of 


15 to 20 db. 


Fig. 4: Simply constructed remote equipment 
with recessed knobs ready for sportscast 


The simple design of this type 
limiter makes it possible to build a 
remote amplifier that has no more 
controls than one without the com- 
pression feature. There are no par- 
ticularly critical circuits to make 
construction difficult, and only the 
usual precautions need be _ taken. 
The use of a common ground wire, 
grounded to the chassis only at the 
input tube socket, is a must. Good 
quality, shielded audio transform- 
ers should be used, and placed as 
far as practical from the power 
transformer and chokes. The same 
applies to the input circuits. A metal 
6J7 should be used as the input 
stage, with shielded wire connecting 
the microphone pads to the input 
transformer. If the power trans- 
former is not __ electrostatically 
shielded, 0.001 uf capacitors should 
be used to by-pass each side of the 
AC line to the chassis. Naturally, 
the headphone jack should be in- 
sulated from the panel, as it is 
across the balanced output line. 

Any number of inputs could be 
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sed, 
ed for more than two, only two 
ere provided. Up to the point of 
mpression, this unit functions the 


but since there is usually no 


me as any remote amplifier, and 

is can be used at reduced micro- 

one input on any type program. 
can even be used into the full 
mpression range, but on music, 
1e compression may become notice- 
ble to the listener and therefore 
iould be avoided. On sportscasts, 
he average listener can only tell 
hat the level is pleasingly constant, 
nd the compression does not in any 
vay detract from the program. 

The equipment pictured has been 
n use for nearly a year with no 
trouble of any kind encountered 
luring that time. 

vars LIST FOR FIGURE 3 
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New Link Radio Corp. 

A new company, Link Radio 
Corp., 125 W. 17 St., New York 11, 
N.Y., has been organized, and taken 
over all assets of former Link Radio 
Firm is under presidency of Murray 
Platt. 

SNAKE CHARMER 
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New cage-by-cage electronic heating control 
made by Minneapolis-Honeywell and installed 
in the reptile house of New York's Bronx Zoo 
lures the snakes to the front of the cage 
where they can best be viewed. Grading up 
of temperatures toward front encourages 
comfort-seeking creatures to move forward 
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POPULAR DIALS AND KNOBS 


For/years, NATIONAL dials and knobs have been the 
popular choice of amateurs, experimenters, and commercial users. 


NATIONAL dials feature smooth, velvety action, 
easily-read scales and quality cgnstruction. Many dials, 
like the Nand ACN dials shown, can be specially calibrated or 
supplied with blank scales for commercial applications. 
NATIONAL knobs — distinguished by their clean, \ 
functional, chrome and plastic styling and sturdy construction — 
ar¢ the most popular of their type ever produced. All 
fit 47 shafts. For commercial applications, they can be’ 
supplied in special colors and with special calibrations. 


Write for new NATIONAL catalog of|dials and knobs to Dept. 1-954 
; 


wkd COMP 4 
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POTTER can tell you “why” 
POTTER can tell you “how” 


and POTTER can make 
the FILTER that will 
confirm that “how” 


Once it’s stated completely and correctly, 


a problem is half solved. 


Potter can put the facts and figures of 

your problem on paper... can 

chart its limits in laboratory tests... can 

engineer the solution. And Potter 

can embody that solution in 

subsequent design and production. 
Call Potter to engineer, design and 


produce the filter to solve your 


radio interference problem. } — | 


. ‘ 
‘ 


: : ‘ 4 ; 1) WM 
Write for Bulletin 41 F. NGG d | s £ a 


| 


SPECIALISTS IN 
FIXED PAPER 
CAPACITORS 
SINCE 1925 


1950 SHERIDAN ROAD 
NORTH CHICAGO, ILL. 


on 
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Magnetic Tape 
(Continued from page 81) 


nals may be due to any one or more 
of several different causes: 1) 
“Holes” in the magnetic coating due 
to omission or removal of coating, 
will cause a reduction in output of 
a signal recorded over such a defect, 
which will be dependent upon the 
size of the hole in relation to the 
wavelength of the signal being re- 
corded, and to the track width. 2) 
Inclusions of foreign materials such 
as slivers of acetate, dust, etc., which 
do not extend physically above the 
surface of the surrounding oxide, 
but which have no magnetic prop- 
erties, act upon the recording in the 
same way as do “holes.” 3) ‘“Nod- 
ules” are clumps of the oxide coat- 
ing which rise above the surround- 
ing oxide surface, which may be 
either conglomerates of oxide, or 
oxide surrounding a foreign particle. 
Such nodules cause a reduction in 
reproduced signal by physically 
lifting the medium momentarily 
from intimate contact with the gap 
in passing. 


Importance of Defects 


The importance of these tape de- 
fects differs greatly with the differ- 
ent types of recording. In the case 
of direct recording, when it is used 
principally for audio, such _ vari- 
ations as would be caused by tape 
defects go virtually unnoticed ex- 
cepting at the lowest tape velocities, 
with the narrowest tracks, or in the 
presence of abnormally low tape 
tension. When direct magnetic re- 
cording is used for the more critical 
purposes of handling data, tape de- 
fects may produce very objection- 
able amplitude variations, since 
amplitude reductions as great as 
80°, are frequently encountered 
from these causes, particularly at 
short wavelengths. The primary 
reason for the development of FM 
magnetic recording systems was to 
overcome the amplitude variations 
inherent even in highly refined tape. 
However, these defects, if gross, will 
still cause errors and increase noise 
in FM tape systems, since associated 
with amplitude modulation of the 
carrier is a related frequency modu- 
lation which appears as noise to 
some degree. Pulse width modula- 
tion systems suffer from dropouts in 
a different manner, since no effect is 
produced upon the reproduction 
until a pulse is completely dropped, 
at which, of course, the loss of in- 
formation is total for that moment. 
This, in the case of PWM systems, 
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generally not very serious since 
1e data is usually of the analog 
ype and integrated therefore over 
n extended time. Direct pulse digi- 
il recording like pulse 
vidth modulation systems, suffer 


ysses due to the various dropout 


systems, 


auses which are either negligible or 
otal; in the case of direct pulse re- 
ordings, however, this is of much 
‘reater consequence, since informa- 
tion points are often discrete and 
inrelated. The significance of such 
‘rrors is readily realized when we 
‘onsider that the error might be the 
zero Which changes $60,000 to $6,000, 
as might occur in accounting sys- 
tems. Errors of this kind may be 
minimized by various techniques 
such as changes in head geometry, 
pre-inspection of the tape, redun- 
dant recording methods, and elec- 
tronic error-detecting techniques. 
With sufficient care in applying such 
measures, a digital recording system 
is obtainable wherein the first error 
will undoubtedly when the 
tape breaks, once again bringing the 
ultimate limitation of the recording 
method back to the characteristic of 
itself. 


occur 


the medium 


New Berndt-Bach Plant 

Berndt-Bach, Inc., manufacturer 
of Auricon sound-on-film 
and kinescope recording equipment, 
has announced completion of a 
new plant at 6900 Romaine St., Hol- 
lywood 38, Calif. 


cameras 


Haydu to Burroughs 
Burroughs Corp. announced 
the acquisition of Haydu Brothers 
of New Jersey, Plainfield, N. J., 
manufacturers of electronic tubes 
and components. The company will 
continue its operations under George 
K. Haydu, formerly president, who 
has been named General Manager 


has 


WEATHERPROOF ANTENNAS 


UHF-TV transmitting antenna 


solvent eliminates possibility of 


windows at 
Gabriel Co. are weatherproofed with solid sealer 
made by Minnesota Mining & Mfg. Absence of 
shrinkage 
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another Raypar first 


HIGH VOLTAGE 
TUBE SOCKETS* 


for 1X2 type tubes 


for 1B3 type tubes 


“patent applied for 


For 30,000 Volt OPERATION. 

Underwriters Laboratories approved. 
Molded of shock-proof, mica-filled phenolic. 
Ample room for built-in network. 


Simple, easy feed-thru of high voltage leads eliminates 
chassis grommets. 


Available with or without corona ring. 


For low voltage operation, these tube sockets can be 
molded of economical paper resin phenolics, 


Socket can be supplied for elevated or submerged 
mounting. 


for further information, write today 


INCORPORATED 
7800 WEST ADDISON STREET * CHICAGO 34, ILLINOIS 
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VLF 


.« « Very Low Frequencies 


RADIO INTERFERENCE 
and FIELD INTENSITY « 


measuring equipment 


- Stoddart NM-10A + 14ke to 250kc 


Commercial Equivalent of AN/URM-6B 
» 


VERSATILITY... The NM-10A is designed to meet the most exacting labora- 
tory standards for the precise measurements, analysis and interpretation of 
VLF radiated and conducted radio-frequency signals and interference. 
Thoroughly portable, yet rugged, the NM-10A can be supplied with acces- 
sories to fulfill every conceivable laboratory and field requirement. 
EXCELLENT SENSITIVITY. ..The NM-10A sensitivity ranges from one micro- 
volt-per-meter to 100 microvolts-per-meter, depending upon whether rod 
or shielded loop antennas or line probe are used. ° 


ACCURACY... Each equipment is “hand calibrated” in the Stoddart Test 
Laboratories by competent engineers. This data is presented in simplified 
chart form. 


DRIPPROOF. .. Sturdy dripproof construction allows long periods of opera- 
tion in driving rain or snow without adverse effects. 


FLEXIBLE POWER REQUIREMENTS ...The ac power supply permits opera- 
tion from either 105 to 125 volts or 210 to 250 volts ac, at any frequency 
between 50 cps and 1600 cps. 


Stoddart RI-FI* Meters cover the frequency range 14kc to 1000mc 


HEF NM-208, 150ke 10 25m S| WHE UHF 


Commercial Equivalent of | NM-30A, 20mc to 400mc NM-50A, 375mc to 1000mc 
AN/PRM-1A_ Self-contained | Commercial Equivalent of | Commercial Equivalent of 
batteries, A.C. supply optional. | AN/URM-47. Frequency range AN/URM-17. Frequency range 


includes standard broadcast . he. arian Hi Snniel d 
band, redie raves, WONT, ond includes FM and TV bands Ha ar Sy ee and an 


communications frequencies. 


| Has BFO. | 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-G Santa Monica Blvd., Hollywood 38, California ¢ Hollywood 4-9294 
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Plating Indicator 


(Continued from page 77) 
pat 


waveguide and read the meter. 

The schematic diagram of the in- 
dicator is shown in Fig. 2. The servo- 
motor is geared to an autotrans- 
former which controls the output of 
the current power supply consisting 
of a transformer, a dry-dise recti- 
fier, and an R-C filter. The powe1 
supply feeds the current probes. A 
separate B supply is used to energize 
a cascaded arrangement of a voltage- 
regulator tube and voltage-reference 
tube. This arrangement provides a 
very stable reference voltage of ap- 
proximately 220 «tv across the 2% 
ohm resistor. This reference voltage 
is in series with the potential probes 
and servo amplifier input. The servo 
loop is arranged so that the current 
flow through the current probes ad- 
justs until the potential across the 
potential probes “bucks out” the ref- 
erence voltage. The servo amplifier 
and motor combination is a propri- 
tary type which has a null sensitiv- 
ity better than 1 uv. A dead spot 
error of this magnitude is of little 
significance in comparison with the 
errors associated with marking and 
reading the meter scale and the other 
sources of error previously dis- 
cussed. 

When current flow is interrupted 
by lifting the probe from the wave- 
guide, a switch in the probe housing 
shunts the current flow and simul- 
taneously operates a relay which 
disables the servo motor. Under 
these conditions the ammeter read- 
ing is maintained when the probe is 
removed from the waveguide. Thus 
a succession of readings can be taken 
along the waveguide in fairly rapid 
order since the meter needle does 
not respond from the zero mark at 
each reading. The chassis of the in- 
dicator contains a 100-K pot. which 
sets the reference voltage and which 
need be adjusted only when the 
type-5651 voltage-reference tube is 
replaced. 


Use of the Instrument 


Fig. 5 shows a measurement being 
taken on the outside wall of a sec- 
tion of L-band waveguide. In mak- 
ing measurements the probe points 
are kept in parallel alignment with 
the longitudinal axis of the guide. 
With this orientation, measurements 
can even be made directly on the 
corner bends. The main effort re- 
quired on the part of the operator 
in the use of the instrument is the 
interpretation of the meter scale 
(Fig. 6). The numerical scale units, 
designated as “thickness units” are 
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n terms of thousandths of an inch 
0.001 in.) of stainless steel base ma- 
erial which has a nominal conduc- 
ivity of 0.0128 reciprocal microhm- 
entimeters. The nominal conductiv- 
ties of nickel and silver exceed that 
if the stainless steel by factors of 
\0 and 48 respectively. Thus, if the 
neremental meter reading is divided 
yy 10 in the case of nickel and by 48 
n the case of silver the nominal 
thickness of either layer can be de- 
termined after the respective plat- 
ings have been deposited. By using 
the instrument in this manner the 
plating process can be investigated 
without having to destroy the wave- 
guide in order to discover the extent 
of plating non-uniformity within the 
guide. 

For use as an inspection tool to 
determine if a finished waveguide is 
acceptable, the “Ag” mark on the 
meter scale may be used as the ac- 
ceptance limit whereby readings 
below this mark indicate underplat- 
ing. The “SS” and “Ni” marks on the 
meter scale indicate nominal read- 
ings for the unplated waveguide and 
the waveguide plated with 0.001 inch 
of nickel, respectively. 


Corner and Edge Effects 


It has been mentioned that con- 
ductivity measurements can _ be 
made directly on the corner bends 
of the waveguide when the probe is 
aligned longitudinally. This can be 
explained heuristically by observing 
that distortions of the shape of the 
waveguide cross-section which leave 
the wall thickness unchanged will 
have no effect on the longitudinal 
distribution of the equipotentials 
where they cross the line between 
the current probes. 

The radius of the probe “circle of 
influence” is 334 in. The circle of 
influence is here defined as the size 
of a thin circular conducting sheet 
of given thickness which results in 
a conductance measurement error of 

5% compared to a large conducting 
sheet of the same thickness and 
conductivity. The curve marked C 
in Fig. 7 shows the effect on con- 
ductance measurement of decreasing 
the radius of the conducting sheet. 
Correction factors can be obtained 
from this plot to determine the con- 
ductance of samples which are only 
slightly larger than the size of the 
probe itself. The plot further shows 
that the fact that the waveguide is 
a tubular surface instead of a plane 
surface will not affect the accuracy 
of measurement so long as the peri- 
meter of the waveguide cross-sec- 
tion is much larger than the influ- 
ence area radius. 

The choice of a circle as a measure 
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45 RPM problem? *. 


Here’s your solution... 


Newest Fairchild Turntable gives ®@ 


exact timing at all 3 speeds e 
If the recent decision of the Record Industry to standardize \ 
disc jockey releases at 45 rpm makes your present e 
equipment inadequate, you need the Fairchild 530 ty 
Transcription Turntable. se 


Exact timing of all transcribed 
program material for radio 


and television ab 
applications is n | 
assured. The e 
Fairchild 530 N 
reaches stable e 


speed quickly 
without over- 
shoot...com- 
pletely eliminates 
rumble or noise 
caused by 
vibration 


Ihe drive used in the Fairchild 530 
is also available in kit form, permit- 
ting easy conversion of your present 
equipment to 3-speed operation. 


WRITE FOR ADDITIONAL INFORMATION TODAY! 


— PURGHILD Hsien: 


154th STREET AND 6th AVENUE, WHITESTONE, N. Y. 


Make your 


Purified synthetic products of 


reagent quality. Controlled par- RED FERRIC OXIDES | 


ticle size and shape contribute to 

effective control of packing and or TOP 

shrinkage. Our know-how can Performance 

help you accomplish best results. e 
a 


Manufactured by highly modern COLUMBIAN CARBON COMPANY 


processes under rigid laboratory MAPICO COLOR DIVISION 


control. This ad clipped to your MANUFACTURER 
letterhead will bring a working BINNEY & SMITH INC., vistriburer 
sample. 380 MADISON AVENUE, NEW YORK 17, N.Y 
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WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 


SPOT DELIVERIES FOR U.S. c3 15.4 | 197 1.64’ 

BILLED IN DOLLARS — C33| 4.8 | 220 | .64 
SETTLEMENT BY YOUR CHECK C4 | 4.6 | 229 11.03 
CABLE OR AIRMAIL TODAY C44! 4.1 | 252 |1.03' 


‘MX and SM’ SUBMINIATURE CONNECTORS 


Constant 502-632-702 impedances 


TRANSRADIO LTD.138, Cromwell Rd. London SW7 ENGLAND = caszes: reawsrap, rowoow 


INDEXING TURNTABLES OF EVERY DESCRIPTION 


Eisler is considered a pioneer of indexing mechanisms. Has designed and built turntables for over 50 
years. Indexing range from 1 to 400 RPM. Eisler indexing turntables have been adopted as standard 
for over 33 years by some of the largest firms in the U.S.A. Use Eisler Indexing machines as the basis 
and you can add parts for your own production. Hundreds of Eisler indexing machines are in daily use 


all over the world. 
C TILTING TURNTABLES AND POSITIONERS 


ee 
TH BRAZING ADAPTER 


A SPECIALIZED CAM MILLING 
SERVICE, SPOT AND BUTT WELDING 


ROLLER DRIVES DEVEL: ISLER for INDEXING TURNTABLES 
‘ i 


7 
| 
=| 
os 
= 


MEO PostTs 


FPTECTRICAL EQUIPMENT ON EISLER’S INDEXING TURNTABLES! 
a 4 


_ 
a 


ee 


DR. CHAS. EISLER M.E. PRES. 


EISLER ENGINEERING CO., INC. 


770 So. 13th St., NEWARK 3, N. J. 


World Famous 
for Over 33 Yeors 


Okarbisls/ ms. 
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Plating Indicator 


(Continued from page 137) 


of influence area actually is some- 
what arbitrary since the configura- 
tion of the current flow field is 
longitudinally elongated in the probe 
region. This is seen by comparing 
curve A and curve B in Fig. 7 which 
illustrate edge effect. In curve A the 
probe is aligned parallel to the edge 
of the metal sheet while in curve B 
the probe is aligned transversely to 
the edge. The distance measurement 
in the latter case is taken from the 
current probe point nearest the edge. 
By obtaining correction factors from 
these curves conductance measure- 
ments can be made up to the end of 
the wave guide. However, that 
would hardly be necessary in prac- 
tical situations since the errors due 
to edge effect assume importance 
only when approaching within 1 in. 
of the edge. 


Limitations 


The method of determining the 
thickness of metal sheet by meas- 
uring the de conductivity has been 
previously applied in_ situations 
where a mechanical measurement 
could be made only by destructive 
means. The extension of the method 
to measure plating thickness is a 
logical one, especially in the situ- 
ation in which a small variation in 
the thickness of plated material has 
a much larger effect on conductance 
than like or larger variations in the 
thickness of the base material. 

Heretofore in this article the term 
“plating thickness” has been 
avoided because the conductance of 
a layer of plating is a function of its 
thickness and density. The conduc- 
tivity of plated silver can easily 
vary downwards from the nominal 
handbook value by a factor of two 
depending on the multitude of vari- 
ables which enter into the electro- 
chemistry of the plating process. 
However, if the plated metal is reas- 
onably pure the density decreases 
proportionally. Thus, if it is known 
only that the _ electrodeposition 
method plates reasonably uncon- 
taminated metal the conductance 
method of plating measurement can 
be used to determine if an adequate 
quantity of plating has been depos- 
ited. 

In addition to its use in measuring 
waveguide plating quantity the in- 
strument can be used to determine 
thickness of homogeneous metal 
sheets, to sort metals, and as a rapid 
means of measuring conductivity 
(or resistivity) of conducting sheets 
of known thickness. In the latter ap- 
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ication the conductivity (or re- 
stivity) can be computed by com- 
wring the known thickness of the 
iaterial with the instrument read- 
ig or the instrument can be eali- 
rated to read conductance (or re- 
stivity) directly for given thick- 
esses of material. 


Thermal Relay 
(Continued from page 67) 


‘-vacuation in order that a stable 
acuum may be maintained during 
ife. Furthermore, the materials em- 
loyed in the relay must be care- 
ully selected to have low vapor 
pressures at the maximum operating 
temperatures. We have found in 
practice that most metals, some me- 
allic oxides, ceramics, glass and mica 
are suitable and that organic mate- 
rials, phenolics and other plastics 
we unsatisfactory. The use of get- 
ters to clean up the small amounts 
of residual gases which may be lib- 
erated during continuous operation 
of the relay insures good stability 
during life. 


Ambient Conditions 
While the structure we have con- 
sidered would make a simple and 
practical relay capable of providing 
time delays to about 2 min. for a bi- 
metal 11% in. long by 14 in. wide and 
0.030 in. thick, it would fall con- 
siderably short of meeting certain 
of the important operating require- 
ments encountered in the field. For 
one thing, the operate time would be 
dependent upon the starting or am- 
bient temperature and while this ef- 
fect may be reduced by increasing 
the heater power, and thus the tem- 
perature of the bimetal at the oper- 
ate point, a more adequate solution 
is necessary if the wide ambient 
temperature requirements called for 
in military specifications are to be 
met. 


Operate Time 


A simple and satisfactory way of 
making the operate time of a thermal 
relay independent of ambient tem- 
perature is to make its contact gap 
spacing independent of this variable. 
This means the employment of some 
type of temperature sensitive sec- 
ondary element effecting the position 
of the “fixed” contact. When this ap- 
proach is used in relays of practical 
form it is difficult to obtain complete 
thermal isolation from the primary 
element and this has the effect of re- 
ducing the maximum time to which 
the relay can be set. This effect is 
illustrated in Fig. 6. Curve 1 shows 
the heating characteristic of the pri- 
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APTICCOLMC 
= M30 


The first professional tape 
recorder at a popular price. 
M30 costs under $300, vet 
meets the high standards 
that make Magnecorder 

the most widely used of 


<= 


2@ 6S. 


all professional tape 
M33, slightly 


higher in price, includes 


recorders. 


built-in speaker. 


the accepted leaders 
in tape recording 


The finest production tape 
recorder built, surpassing any 
comparable recorder in 
every performance specifica- 
M80 offers 15 ke 


response at 7)4, ips, a full line 


tion. 


of accessories, and such valu- 
uable operating features as slot 
loading, automatic tape lift, 
and remote pushbutton control. 


agnecord 
M80 


Y our dealer is listed in the classified telephone directory 


magnecord,/nc. 


1101S. KILBOURNE AVE. © CHICAGO 24, ILL. © DEPT.TT-9 
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60, 100 & 200 AMPS. 


FUSE CLIPS 


ILSCOBRYZYSE MARIEMONT AVE., 


LO 


SLU 


vT 


11 SIZES 


WRITE FOR 80-PAGE CATALOG 


CINCINNATI 27, 


1000 MCM 


500 MCM — 6 


OHIO 


SUPERIOR’S NEW MODEL TV-40 


3 ¢ 
= wet 


EASY TO USE: 


Simply insert line cord into 
any 110 volt A.C. outlet, then 
attach tester socket to tube 
base (lon trop need not be 
on tube). Throw switch up 
for quality test . . . read 
direct on Good-Bad scale. 
Throw switch down for all 
leakage tests. 


plicated 


“TESTER 


—____. SPECIFICATIONS: 
¢ Tests all magnetically deflected 


picture tubes from 7 inc 
inch types © Tests for qu 
the well established 

method. All readings on 
Bad” scale. 


5 megohms. 
ments. 


e Test for o 


emission 


e Tests for inter-ele- 
ment shorts and leakages up to 


tubes 
of the set. 


h to 30 
ality by 


“Good- 


pen ele- 


.R.T. TUBE TESTER 


%* A complete picture tube tester 
for little more than the price 
of a ‘’make-shift’’ adapter!! 


%& Tests all magnetically deflected 
in the set 


. out 
. in the carton!! 


The Kinescope Tube (TV Picture Tube) compared 
to the standard receiving tube is a very com- 
component. The 
make-up makes it impractical to employ the 
same circuit used to test standard receiv- 
ing tubes. On the other hand, 
vantage of being able to use one 
socket for all C.R.T. tubes, and the 
fact that all 
same filament Voltage, has enabled 
us to design this relatively simple, 
yet extremely efficient tester. 


complexity of its 
the ad- 


such tubes use the 


15" 


Model TV-40 C.R.T. Tube Tester 
comes absolutely complete — 
nothing else to buy. Housed in 
round cornered, molded bake- 
lite case 


Write to Dept. TT-9 for complete catalog. 


SUPERIOR INSTRUMENTS CO. 


2435 White Plains Road 


New York 67, N. Y. 
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Thermal Relay 


(Continued from page 139) 


mary element and curve 2 that fo 
the compensating element. Since thx 
contacts will now operate when a 
given temperature difference has 
been obtained between the two bi- 
metals rather than at a fixed tem- 
perature we must subtract the ordi- 
nates of curve 2 from those of curve 
to obtain the actual tem- 
perature-time characteristic. 

Note that if we attempt to set the 
operate time to 2 min. 


1 in order 


, a value read- 
ily attainable in the uncompensated 
relay, we would find 
tacts would close at 
then reopen at time 
iour results from the 
time constant of the exponential 
heating curve of the compensating 
element must necessarily be longer 
than that for the primary element 
since the former is more loosely cou- 
pled to the heater winding. It is evi- 
dent therefore that anything done in 


that the con- 
time t, and 
t,. This behav- 


the design toward reducing the 
HEATER BIME TAL 

« 

a 

a 

¥ t t 

= Ld > FFERENCE TEMPERATURE 
= MPENSATING BIMETAL 

z 

o 

| 

Sat 

2Min TIME 
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Fig. 6: Curve for ambient-compensated relay 


thermal coupling between the two 
elements while allowing for their 
mutual coupling to the surroundings 
will minimize the reduction of the 
effective time constant of the relay. 

For the optimum temperature 
compensation the change in gap 
spacing as a function of time as well 
as the initial gap must be independ- 
ent of ambient temperature. It is im- 
portant therefore that the deflection 
rates of the bimetals employed be 
both identical and linear over the 
widest temperature range to which 
the primary element will be sub- 
jected in operation. 


Compensating Bimetal 


In the Edison Type 501 Relay 
shown in Fig. 2 a compensating bi- 
metal identical to the primary ele- 
ment is employed to maintain a uni- 
form gap spacing with ambient tem- 
perature. Minimum thermal coupling 
between the elements is obtained 
through the use of a ceramic mount- 
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fact that the 


ng support, by a coplanar relation- 
hip of the two bimetals and by 
naximum possible separation be- 
ween them. Both bimetal elements 
re punched from the same strip and 
eparated by the assembly operator, 
vho attaches them to the insulator, 
n order to insure matching. 
Returning again to the simple 
structure of Fig. 3, the slow-make, 
slow-break contact action would 
cause contact arcing if operated in 
iir thus limiting the contact handling 
capacity of the relay especially at 
higher voltages. This difficulty might 
be eliminated by resorting to some 
form of snap action mechanism and 
this was done in the relay shown in 
Fig. 1 by associating a magnet and 
pole shoe with the contacts. Another 
approach would be to seal the relay 
into a non-oxidizing and arc- 
quenching atmosphere or into a 
vacuum where contact arcing is not 
readily sustained. This method has 
the obvious advantage that the struc- 
ture is not complicated by the addi- 
tion of magnets or snap springs. 
The desirability of hermetically 
sealing the relay for a number of 
additional reasons and long years of 
successful experience with slow- 
make, slow-break glass sealed ther- 
mostats led to the adoption of this 
means of arc suppression for the 


Type 501 Relay. 


Gas Flexibility 


While gases with high thermal 
conductivity are usually employed 
at the low end of the timing range 
and high vacuum at the upper end, 
considerable flexibility exists and fills 
other than those used in the stand- 
ard relay types may be desirable 
where some special characteristic is 
required. Thus, a high vacuum fill 
may be called for in shorter operat- 
ing time relays where very long re- 
operate times are necessary, where 


higher contact voltages must be 
interrupted or where _ dielectric 
strength between the heater and 


contact circuits must be at a maxi- 
mum. When such special fills are 
used, contact spacing on the one 
hand and safe critical voltage limits 
on the other must be carefully ob- 
served if reliable operation is to be 
obtained. 

The dependence of the operate 
time of simple types of thermal re- 
lays upon the voltage applied to 
their heaters has already been 
touched upon. It is obvious that 
while the timing must always vary 
with the applied voltage, the magni- 
tude of this effect will depend upon 
how high on the heating curve the 
operate point is placed. Thus, in a 
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Thermal Relay 
(Continued from page 141) 


relay having a low ratio of critical 
voltage to operate voltage the effect 
will be at a minimum and it will 
become proportionately greater as 
this ratio approaches unity. 

It is possible in some cases to use 
a heater wire material having a high 
temperature coefficient of resistance 
to reduce the variation of timing 
with heater voltage and both nickel 
and certain special alloys have been 
so employed. When such heaters are 
used the power input and therefore 
the rate of temperature rise of the 
actuating bimetal varies to some- 
what less than the square of the ap- 
plied voltage, thus providing some 
degree of built-in regulating action. 


Timing Characteristics 


As a matter of interest, thermal 
relays may be constructed so that 
their timing characteristics are prac- 
tically independent of applied heater 
voltage. A relay of this type is 
shown in Fig. 4. In this embodiment 


_ 


Fig. 8: Timing is made independent of voltage 


two temperature compensated struc- 
tures similar to shoe used in the re- 
lay of Fig. 2 are mounted in parallel 
to a ceramic supporting insulator and 
arranged circuit-wise as shown in 
Fig. 8. When so connected, unit (A) 
will act as a self-regulating current 
interrupter having the interesting 
characteristic that it will maintain 
the rate of electrical energy input 
to its heater at a constant value 
independent of variations in line 
voltage. Since the heater of the time 
delay unit (B) is connected in paral- 
lel with that of the current interrup- 
ter, the rate of energy input and 
therefore the timing of this unit will 
likewise be independent of line volt- 
age. In order to insure adequate 
voltage compensation it is necessary 
that the period of the interrupter 
unit be short relative to the operate 
time of the time delay unit. A typical 
relay recently built showed less than 
a 10 sec. variation in operating time 
around a nominal value of 300 secs. 
over a voltage range from 85 to 
150 v. 
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In discussing the application of 
‘rmal time delay relays we must 
gin by pointing out that these de- 
es are not capable of providing 
accuracy of synchronous motor 
ven timers. Thus, we have found 
t individual relays of the bimetal 
ye are capable of repeat operation 
an accuracy of plus or minus 3% 
the timing range between 30 secs. 
id 5 mins. at rated heater voltage 
.d at room temperature. For the 
wer timing settings this percentage 
ill increase reaching about plus or 
inus 10% at 5 secs. The usual tol- 
ance on operate time on relays 
hich are produced in quantity is 
lus or minus 15% although closer 
mits are often feasible and may be 
btained in special relays. 
The advantages of the thermal re- 
iy over other types lie in its inher- 
nt simplicity and reliability and in 
ts low cost. In addition it will oper- 
te on either direct or alternating 
urrent and its timing characteris- 
cs are unaffected by line frequency 
ver a very wide range. Furthermore, 
t is almost completely silent in op- 
ration, it is not position-sensitive, 


there are no bearings to cause diffi- 


‘ulty at low temperature and its 


contacts are readily sealed against 


lust, dirt, oxidation and the effects 


of high altitude. 


Compandors 
(Continued from page 71) 


are determined by the total power 
being transmitted. If both the high 
and low intensity signals described 
above were sent simultaneously, the 
action would be determined by their 
combined power or, since the weaker 
signal is so low, effectively by only 
the strongest signal. In this case 
the instantaneous noise improvement 
would be 21% db when both signals 
are being transmitted; however, the 
noise would be attenuated immedi- 
ately when signal transmission is 
stopped, so the circuit would still 
sound quiet in the absence of speech. 

It is apparent, therefore, that the 
actual improvement in _ signal-to- 
noise ratio must depend on the vol- 
ume of the speech being transmitted 
and on the amount of noise encoun- 
tered. 

An interesting point to note here 
is that the over-all noise improve- 
ment observed by a listener will 
generally be greater than the actual 
improvement when speech is pres- 
ent. This is caused by the fact that 
during quiet periods (between 
words) the expandor returns to the 
condition of maximum loss. There- 


RENNES 


F kederal | 
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= 


Capable of doing fil 
VHF and UHF region 
Familiarity with printed circuit de wn 


techniques helpful 


jital elec 
equipment operating from and 

to magnetic tape. Manipulation of 
r 


yital data, logical circuits, shift reg 


magnetic core devices 


Technical Personnel Representative 


melpar, inc. 


A Subsidiary of the Westinghouse Air Brake Co 


452 Swann Ave., Dept. 


Tr9, Alexandria, Virginia 


or 11 Galen St., Watertown, Mass. 


IF YOU NEED IT 
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Compandors 
(Continued from page 143) 


fore, the noise improvement is maxi- 
mum. Then, when the line is in use 
the noise level to the listener may 
rise, but it is masked by the speech 
Because the listener observes a quiet 
circuit when no speech is present 
his ear tends to strike a balance be- 
tween idle and talking periods. De- 
termination of compandor noise im- 
provement must be made by listen- 
ing tests with various volume talkers 
and various noise intensities rathe 
than by direct meter readings. Com- 
pandor advantage in noise reductio1 
during speech has been quoted as 
22 db, and this figure is generally 
used for planning purposes. 

To help determine the practical 
noise advantage to be expected, ex- 
tensive tests have been made under 
controlled conditions using both 1000 
cps tone and a 3 kc band of thermal 
noise as interference. Three typical 
expected talker volumes were used 
to approximate maximum, average, 
and minimum speech intensities. 


Fig. 6: Single units plug into shelf assembly 


The compandor advantage for vari- 
ous 1000 cps interference levels for 
the various speech intensities is 
shown in Table 1. 


Table 1. 
Meognitude of 


1000 CPS Compandor Noise Advantage 
Interference Speech volume at 0 level 
(dbm at O level) —26 wwe —16 we O wu 

- 27 25 24 
25 24 22 20 
20 22 19 18 
15 18 16.5 15 
10 14 11 


These test results are the average 
of impressions by careful listeners 
whose judgment generally differed 
by less than 1 db. Although tests 
with a 3 Kc band of thermal noise 
were less conclusive than those with 
the 1000 cps interference, the aver- 
age of individual observer’s reac- 
tions agreed essentially with the 
tabulated results shown. 

Use of a compandor will reduce 
the intensity only of interference 
arising in the compandored portion 
of the circuit. Any noise entering 
the compressor will be amplified 
and attenuated in the same manner 
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as the desired intelligence. For these | \/ T 
ey : ‘ — / ~/ 
reasons the principal benefits aris- [ 
ing from compandor usage are re- | 
duction of crosstalk and reduction ea 4 a / ae 4 
of any ambient noise caused by in- for L Ulomatn I VOaUM 110N of 
duction from power lines or any pom p : 
T 
other sources of interference. TRA NSIS TORS 
Generally speaking, compandors | 
can be used to advantage on any , ICT. RO 6 Fiala U y 7¢ 
physical, phantom, or carrier-de- ELE f NIC l BE 


rived telephone channel used for 


. speech transmission. The method of oy, from 
application, and the advantages de- Sub-miniatire to Cathod Re) 
rived will vary depending on the 
type of transmission facility and More than forty years of precision-engineering ex nae 
: communication plant concerned. perience is built into the Kahle machines which ar 
One other field of compandor ap- supplied to the electronics industry for general 


, ‘ , ‘ ‘ purpose or for special purpose. Hundreds of production | 
plication of particular interest, in Bite ane. 


: problems have been presented to Kahle—in every 
view of current trends towards in- case Kahle has designed and developed a machine to 1 
creased use of microwave systems, produce results as specified. Kahle specializes in equip 
is their use with the radio channeliz ment for manufacturing sub-miniature, miniature 
. . - s «< ‘ c ~ a 
, ae . I } : Iti standard, cathode ray, transmitting tubes and trans 
| ing equipment. In the past, multi- tiie and other glass parts in limited quantity 
: channel point-to-point radio systems for laboratory needs or for maximum production runs 
: have often been limited. to a small 
“Yr e wana: oY cant . se _ / f f é (1) 
) numbe r of repeate ! sections becaus¢ scum anda nee ap hhe M ae sade obeonmaion: 
| the radio noise and distortion prod- 2179, A ¢ Button Stem Machine: (3) MODEL 1384, S 
‘a . mir Button Stem M M ~CRT Comt 
l ucts accumulate from each link. The a ne er os “cgi 
1 same system using compandored 
. . . | 
carrier equipment can readily be 


extended through additional re- 
peater sections without degrading 
system performance. 

Economies achieved by compandor 
application to point-to-point radio 
| systems include: (1) fewer repeater 

sections on long systems, (2) smaller 
antennas and tower structures for 


short links, (3) extension of the 
present system by being able to add 
more repeaters in tandem, and (4) 
reduced and simplified maintenance 
because of relaxed alignment limits. 


Missile Firm Expands 

Ramo-Wooldridge Corp., Los An- 
geles, guided missile and electronic 
firm, is adding a 150,000 sq. ft. facil- 
ity on an 8-acre site, reports Dr. 


Dean E. Wooldridge, president. Write Kahle now for full details Ki Fal 
Also, a wholly-owned subsidiary, Sf {14 ENGINEERING COMPANY 
1313 EVENTH STREET N RTH BER EN .N j 


Pacific Semiconductors, has been 
formed, with Dr. Harper Q. North 
as president. This new firm will 
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fan Extreme flexibility 

mrasusne 1838 «=Fast quiet switching 
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crossbar Excellent HF characteristics © Iindividval magnets at 
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ienti i for , , er circui 

aes oan for Pacific a MASTER CONTROL AND Compact a aan sine on enon 
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Geodimeter 


(Continued from page 69) 


electrical pulse half a wavelength is 
the same as to shift polarity or phase 
180°. 

In the geodimeter the remaining 
fractional wavelength is measured 
as outlined above, using a null de- 
tector. To account for inaccuracy in 
the delay line, the Kerr cell, the 
photomultiplier and the associated 
electrical network, the light beam 
is run through a variable internal 
light path, positioned above the in- 
strument. The length of this light 
path is mechanically varied until the 
null detector again reads zero, and 
the actual length of the partial wave 
that had to be measured can now be 
read directly on the dials of the light 
path. 

It will be remembered from above, 
that the distance to be measured had 
been divided into a number of whole 
waves and one partial wave, the 
latter now having been measured. 
The length of the whole waves is 
easily determined, knowing the fre- 
quency of the crystal oscillator. The 
number of whole waves also has to 
be determined. This is done by 
changing the crystal and repeating 
the measurements. If the distance to 
be measured is known within a 
quarter of a wavelength, 7.5 meters, 
this need not be done. If the dis- 
tance is known within a few kilo- 
meters, two crystal frequencies 
must be used, and if the distance is 
not known at all, three frequencies 
are needed. 


Oscillator and Amplifier 


The two modulating frequencies 
are 10 mc and 10.1 mc + 0.01%. The 
oscillator is working into a double- 
tuned band filter for elimination of 
unwanted harmonics 
monics. 


and_ subhar- 

The crystal oscillator is of the low 
impedance type. By supplying the 
grid bias for the oscillator tube from 
the grid circuit of the following 
tube, a simple kind of ave action is 
obtained. The advantage of this 
method is that a very low r-f volt- 
age across the crystal is obtained, 
meaning greater stability. At the 
same time the tube is working in 
class A without grid current and, 
consequently, with a minimum load 
on the crystal. Changes in fre- 
quency are smaller than 10-7 for 
changes of 20% in plate and 
heater voltages. This means that 
frequency stability is practically en- 
tirely determined by ageing effects 
of the crystals. As the frequency 
used is easily compared with stand- 
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ard signals, e.g. WWV, the ageing 
can be controlled and corrected for 

The power stage consists of two 
push-pull connected tetrodes, type 
QE 04/10, with a total power output 
of about 5 watts. The matching to 
the capacitive load of the Kerr cell 
is effected by a x-connected net- 
work tuned by a variable capacitor. 


Receiver and Detector 


The r-f voltage for the photocell 
plate is obtained inductively from 
the Kerr cell circuit. The variable 
delay is divided into two parts, one 
coarse adjustment in eleven steps, 
built up of series inductances and 
shunt capacitors, and a fine adjust- 
ment consisting of a slight detuning, 
by means of a variable condenser, 
of the tuned circuit transforming 
the relatively low voltage across the 
delay line to the photomultipliers 
plate. Close to resonance the am- 
plitude change is negligible for 
phase shifts up to about 20 de- 
grees, which is sufficient for cover- 
ing the intervals between the posi- 
tions of the coarse adjustment. 

The photocell is of the multiplier 
type. Of the different types of this 
kind, 1P21 has been chosen because 
of its low dark current and high 
sensitivity. The supply voltage is 
about 800 volts, as this gives good 
sensitivity with high signal-to-noise 
ratio. Because of the low dynode 
voltages, about 75 volts, mean elec- 
tron velocity is low and transit time 
not negligible. The supply voltage 
is stabilized by means of neon 
tubes not in order to keep amplifi- 
cation constant but only to make 
deviations in transit time harmless. 
As most of the information lies in 
a comparatively low frequency in- 
terval, say 50 to 150 cps, it is pos- 
sible to use a high resistance in the 
photo-multipliers anode circuit, as 
this means higher voltage output. 
This resistance is directly connected 
between grid and cathode of the 
first amplifier, a low microphonic 
pentode, in series with a variable 
bias voltage for compensating 
changes in voltage drop across the 
anode resistance with changes in 
light level. Of course only small 
changes can be compensated for in 
this way. 


Null Detector 


The null detector, Fig. 4, consists 
of two high-slope pentodes, whose 
control grids are connected in par- 
allel to the plate of the voltage am- 
plifier. The suppressor grids are 
supplied with a part of the ac bias 
voltage in such a way that one tube 

| is conducting during “positive” half 


| 
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development 


used for 


military applications 


@ more widely 


e more widely used by the 
world’s leading airlines 


for 
con- 


widely used 
frequency 


@® more 
critical 
trol for practically any 
application 


NEW CRYSTAL 
CATALOG ... 


just off press. . = y 
listing all stand- 

ard crystal types. 

Write for your k 


copy today. 


% 


STANDARD PIEZO COMPANY 


Carlisle, Pa. 


STANDARD 
PIEZO 


CRYSTALS 


The world’s largest, most 


complete line 
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(Geodimeter 
(Continued from page 147) 


periods and the other one during 
“negative” half periods. Large ca- 
pacitors in the plate circuit of the 
tubes are discharged during con- 
ducting intervals, and the potential 
difference is measured with a highly 
sensitive de instrument. If the con- 
trol grid voltage only contains even 
harmonics of the bias frequency, the 
potential difference between the 
plates is zero and the instrument 
reading will be zero too. If, how- 
ever, the bias frequency and/or odd 
harmonics thereof will appear, bal- 
ance is disturbed and we get a de- 
flection on the instrument, the sign 
and magnitude of which are de- 
pendent on the sign and amplitude 
of the unbalanced voltage. This de- 
vice is of course very sensitive to 
disturbing voltages of the supply 
frequency, and special means are 
provided for eliminating an unbal- 
ance of this kind. A control is ob- 
tained by changing the connections 
to the suppressor grids. If there is 
an unwanted unbalanced 
instrument deflection will change 
with polarity switching. 

Accuracy in most measurements 
is limited by noise of different 
kinds. In this case noise originates 
principally from the photocathode. 
There are three possibilities of di- 
minishing noise of this type, firstly 
by selecting a material with a low 
noise factor, secondarily by de- 
creasing the band width and, third- 
ly, by lowering the working tem- 
perature. Of these the first two have 
been used. The bandwidth is re- 
duced to about 0.01 cps by choosing 
a very long time constant for the 
instrument (damping with silicon 
oil). 

The of bandwidth is, in 
fact, an important one, as the accu- 
racy obtained is, to a high degree, 
determined by the bandwidth. One 
can look upon the function of the 
indicating instrument from another 
angle. If direction springs are re- 


choice 


moved, the pointer of the instru- 
| ment will constantly move with a 
velocity depending on the magni- | 


. ‘ | 
tude of current, the latter being the 


difference between currents during 
positive and negative half periods. 
The deflection of the pointer will 
thus be proportional to the time in- 
tegral of the unbalance current (the 
instrument is supposed to be over- 
damped). Assuming a certain very 
small unbalance, it is evident that 
the instrument’s mean deflection 
will be proportional to the time 
elapsed from application of current 


| unbalance. 


voltage, | 


| 


wins 
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Now on press. . 


NEW 


“ELECTRONIC 
DICTIONARY” 


(Multi-Language, Illustrated) 


PTTL 


another editorial service by 


TELE-TECH 
& Electronic Industries 


Caldwell-Clements, Inc., publishers 
of “TELE-TECH & ELECTRONIC IN- 
DUSTRIES' 
the first time anywhere a unique, 
illustrated dictionary of Radio-TV- 


will soon publish for 


Electronic terms. 


In 4 Languages 


This new multi-language dictionary 
will cover the twenty major en- 
gineering categories of the elec- 
tronic industries. It will illustrate all 


TTT TLL LULL 
mu 


important components and equip- 
ment used in these fields, and de- 
fine them in four languages. 


A Valuable Reference Work 


This practical, quick-reference dic- 
tionary will be a must for electronic 
engineers, production heads, execu- 
tives in foreign, and domestic elec- 
tronic fields, for companies with for- 
eign affiliates, exporters, purchas- 
ing agents, etc. Everyone will find it 
an invaluable desk companion. 


MITT CCC Lh 


Caldwell-Clements, Inc. 


480 Lexington Avenue, New York 17, N. Y. 
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| NEW fon 


im LIGHTWEIGHT CHAMPION! 
| the Spite ALL-DIRECTIONAL DOLLY 


rugged lightweight that outclasses every dolly in its field—then The SPIDER 
is your best buy. 


of a steering wheel—even in a 360° arc. It does away with the heavy post 
or elevator to raise or lower the camera. Just mount your own tripod on 
The SPIDER—point the arrow on the wheel in the direction you want to go— 
and you're there! One man operates both the camera and the dolly. 


-_— 


We have no objections to heavyweights—but if you're looking for a 


The SPIDER is all-directional. Maneuver it anywhere by a simple turn 


THE SPIDER IS A MUST FOR MOBILE TV UNITS 
AND SMALL TV OPERATIONS. 


It's a wonderful supplement to the heavy pedestal in the studio. 
Priced to gladden the hearts of the most thrifty. 


only $650 Arrange for a demonstration today. 


CECO DISTRIBUTING CORPORATION 


1600 BROADWAY JUdson 6-1420 NEW YORK 19,N.Y. 


what is RoToRoiD ? 


see page 2 


MAKE CAMS for your light work 


1. Mark 2. Bandsaw 3. Finish 


Start with Synthane Laminated Plastic Cam Blanks— 
v Accurately turned and bored y Pin hole drilled 
Vv Radial layout lines imprinted 
5 Sizes—Sold Separately or in Sets 
Our 25th Year 


MAIL THIS COUPON TODAY 


VASCO! PETITE. IRON 


IS RIGHT. 

THE RIGHT HEAT FOR 

tHE RIGHT TIP SERVICE a 
MANUFACTURE 


of PRINTED CIRCUITS 
CONTACT OUR 


dette: -g IN MAJOR CITIES 


INDUSTRIES MINERA WELLS. TEXAS 
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} SYNTHANE CORPORATION | 
| 11 River Road, Oaks, Pa. 
| Please ship the following and bill us: 
Price Each Price Each | 
| Turret Cam Blank Cross Slide Cam | 
| Size Price Per Set (1 Per Set) Blank (2 Per Set) j 
| No. 00 $3.00 $1.20 $.90 : 1 | 
| No. 0 5.30 2.10 1.60 l 
| No. 2 8.10 3.60 2.25 l 
| No. 4 12.50 6.50 3.00 l 
| No. 6 19.15 10.75 4.20 
State number of sets or blanks desired in squares above 
| NAME | 
| M 
| COMPANY NAME wi ia | 
| ADDRESS. — | 
| 
L | 
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Equalizers 


for the best in audio 


PROGRAM EQUALIZER 
TYPE 4031-B 


? 


compactness plus per- 
formance in your next 


Cinema equalizer 


- Cinema Equalizers feature 
... Compactness without 
sacrifice to quality and reli- 
ability. The 403 1B Equalizer 
may be purchased on a 
component unit basis for 
mounting into your present 
console panel. Write for 


catalog #12E today. 


AEs 


CINEMA ENGINEERING CO. 


DIVISION AEROVOX CORPORATION 
1100 CHESTNUT STREET + BURBANK, CALIF. 


FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION 


EXPORT AGENTS: Frazar & Hansen, Ltd. 
301 Clay St. San Francisco, Calif.* U.S.A. 
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CW Magnetron 
(Continued from page 79) 


for the thoria. The 0.010 
in. space between the two cylinders 
is packed with thoria paste. Cath- 
odes have been made using two dif- 
ferent base metals, tantalum and 
molybdenum. The tantalum cathodes 
require a brightness temperature of 
1600 to 1650° C. for operation. Con- 
siderable difficulty with heater life 
was experienced at this cathode 
temperature. The molybdenum cath- 
odes require a brightness tempera- 
ture of 1600° C. 
activation is 


reservoir 


for activation, but 
very rapid and the 
brightness temperature may then be 
reduced to 1300 to 1350° C. The 
cathode is indirectly heated by a 
bifilar heater made of 0.040 inch 
tungsten wire. The heater power re- 
quired to start the tube is 550 watts; 
after the tube starts oscillating the 
heater power is reduced to about 300 
watts. 

The cathode is supported and in- 


sulated from the top cover by a 


Fig. 9: Set-up for double-loop injection tests 


cathode lead -consisting of forsterite 
insulators which are sealed to 52- 
alloy cylinders by means of a tung- 
sten-iron metalizing process using 
silver-copper eutectic solder. The 
cathode-cover assembly is sealed to 
the anode by means of a demount- 
able copper-gasket seal formed by 
compression of a copper gasket be- 
tween polished steel flanges. 

A photograph of the completed 


| tube is shown in Fig. 1. 


Performance 


Tentative operating data for this 
developmental high-power magne- 
tron are given in Table I. When this 
tube is operated at an anode voltage 
of 6700 v., it is capable of producing 
a power output of 10 kw. at an 
efficiency of 50 to 55%. At an anode 
voltage of 9000 v., a power output of 
20 kw. has been obtained at an effi- 
ciency of 60 to 65%. A performance 
chart for the tube is shown in Fig. 7, 


| and a Rieke diagram in Fig. 8. The 


For product information, use inquiry card on last page. 


RINTE 
IRCUITS 


EXPERIENCE 
COUNTS! 


Experience, more specifically 
High Production Experience, in 
applicable graphic arts tech- 
niques, plastic and metal fabri- 
cating methods and precision 
electro-mechanical component 
manufacture are important 
factors in a smooth conversion 
to use of prefabricated wiring. 
METHODE places such experi- 
ence at the service of receiver 
and equipment manufacturers. 


Demonstration model of one of the first 
commercially successful radios utilizing a 
prefabricated wiring board furnished by 
METHODE. Courtesy Hallicrafters Co. 


Many of the early leaders (names on re- 
quest) in the utilization of prefabricated 
wiring have employed the fortunate com- 
bination of equipment and know-how of- 
fered by METHODE's established position 
in the wiring device field. As with other 
wiring devices utilized in electronics, spe- 
cialization byY a component manufacturer 
offers producers advantage in quality and 
economy while permitting concentration on 
the applications of this new and basic com- 
ponent product. 


Write for our new ‘‘Printed Circuit Hand- 
book — UTILIZATION OF PREFABRICATED 
WIRING" 


METHODE 


Manufacturing Company 


2021 W. Churchill St. 
Chicago 47, Ill. 
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‘he Type 531 Oscilloscope saves engi- 
neering time two ways. It provides you 
with an extremely wide range of facili- 
ties. It eliminates the need to hunt up 
another oscilloscope when your require- 


ments change—-say from “high-gain” 
to “wide-band”’, or to “dual-trace”’. 

Plug-in preamplifiers are used for 
maximum flexibility in signal handling. 
Sweep-speed range is 600 million to 
one—the widest you can get ina single 
oscilloscope. Accelerating potential is 
high enough to permit photographing 
a single sweep...even at the fastest 
sweep speed. 

Direct-Reading in Time and Ampli- 
tude. You can read time and amplitude 
with accuracies comparable to indicat- 
ing meters. 

Sweep Range —0.02 usec/cm to 12 sec/cm. 
1O0KV Accelerating Potential 
Versatile Triggering Circuitry 
Price—$995 plus price of desired plug-in units 


PLUG-IN UNITS 


TYPE 53A—DC to 10 mc, 0.05 v/cm to 


50 v/cm $85 
TYPE 53B — Same as 53A with additional 

ac-sensitivity to 5 mv/cm $125 
TYPE 53C — Dual-trace unit. Two identical amplifier 

channels, dc to 8.5 mc, 0.05 v/cm to 50 v/cm 


Electronic switching triggered by oscilloscope sweep, 


or free-running at about 100 kc $275 


TYPE 53D — Differential input. DC to 350 ke at 


1] mv /cm—passboand increasing to 2 mc at 50 mv/cm. 


Full range—1 mv/cm to 125 v/cm $145 


Prices f.0.b. Portland (Beaverton) Oregon 


See the Type 531 at the 
INTERNATIONAL INSTRUMENT EXPOSITION 
Philadelphia-—and at the NATIONAL 
ELECTRONIC CONFERENCE, Chicago. 


@ >, Tektronix, Inc. 


‘ P.O. Box 8311 


aunt Portland 7, Oregon 


‘ Phone: CYpress 2-2611 


Cable: TEKTRONIX 
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tube has a tuning range of 60 mc 


with little variation in efficiency 


over this range. 

The dynamic frequency pushing 
for power variation from 250 watts 
to 10 kw. is approximately 10 mc. The 
frequency pulling for a standing- 
wave ratio of 1.5 is approximately 
Do MC. 

This magnetron may also be op- 
erated in the low-frequency pi-mode 
with good efficiency over part of the 
tuning range. In this mode, however, 
the power output is limited to a few 
kilowatts by the upper current 
boundary of the mode. In addition, 
the diaphragm in the tuning cavity 
tends to overheat when the tube is 
operated in the low-frequency mode 
because of the changed current dis- 
tribution. 


Injection-Locking 


Although injection-locking and 
modulation tests on the develop- 
mental high-power magnetron have 
not been completed, the tube shown 


TABLE I 
Tentative Data for the Developmental 
High-Power Magnetron 

Starting Operating 
Heater Voltage (ac) 15.0 2 Vv. 
Heater Current 37.0 31 amps. 
Frequency Range 785-845 MC 
Maximum Frequency 


Pulling 6.0 MC 
Cathode Anode 
Capacitance 25 uut 


Water and 
Forced Air 
Typical Operation 
External Magnetic 


Cooling 


Field 360 Gauss 
Anode Voltage (dc) 6600 Vv. 
Anode Current 3.0 amps 
Power Input 19.8 kw. 
Power Output 10.0 kw. 
Efficiency 50 % 


in Fig. 1, which has two output con- 
nections, has been injection-locked 
(without modulation) with static 
locking ranges up to 10 mc. Con- 
siderable care is necessary in the 
adjustment of the locking circuit to 
prevent damage to the injection 
amplifier tube as a result of too 
much power being fed to it from 
the magnetron. 


Test Setup 


A block diagram of the test setup 
for the double-loop injection tests is 
shown in Fig. 9. An 8.6 mc crystal 
feeds the multiplier chain. The 413 
Mc output of the multiplier chain 
drives the injection amplifier, which 
operates as a frequency doubler to 
protect its grid circuit from power 
fed back from the magnetron. The 
injection amplifier is a UHF power 
tetrode. The output of the injection 
amplifier is fed through a double- 
stub tuner into one of the connec- 


|THE 


newest, neatest, lightest 
lapel mike on the market 


THE 
TURNER 


{ . Biz 

(| Wo =s 

| IL} | -4 \ 
i i | WL) 


The handiest, low cost lapel mike 
for all tape recording uses ... it 
weighs only 1 ounce and has an alli- 
gator clip that really holds. The clip 
is rubber padded and adjustable — 
holds the mike where you put it; 
on draperies, clothing or recorder 
case. Speech reproduction is crisp, 
clear-cut with chest sounds damped 
out. Case is light grey plastic. Crys- 
tal and ceramic interiors available. 
Send coupon for full information. 


Model L-100 (with clip and 20-ft. 
cable) List Price .-$12.50 


Model 100 (with clip and with 7-ft. 
cable) List Ptice.ncccucne $8.00 


COMPANY 


923- 17th St. N.E. 
Cedar Rapids, lowa 


Please send me complete information 
on your new Models L-100 and 100. 


For product information, use inquiry card on last page 151 
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Complete 
Testing 
Equipment 
for 


OMNI and 


LOCALIZER 


RECEIVERS 
A.R.C. Type H-14 Signal Generator 


Fora quick and accurate check 
by pilot before take-off, or for main- 
tenance on the bench, this is the 
favored and dependable instrument, 
Checks up to 24 omni courses, omni 
course sensitivity, to-from and flag- 
alarm operation, and left-center- 
right on localizer. For ramp check, 
RF output | volt into 52 ohm line; 
for bench checks, 0-10,000 micro- 
volts. 


The H-16 Standard Course 

Checker is a companion 

instrument to the H-14. 

It makes possible a TR | 
precise check on the tg a 
course-accuracy of \ 4 
the H-14 or of any 
other omni signal 
generator. Just as 
a frequency meter 
is necessary in con- 
nection with a variable frequency 
signal generator, the H-16 Standard 
Course Checker is required in con- 
nection with a VOR signal generator 
for a precise measurement of phase 
accuracy. 


These instruments sold only direct 
from factory. 


Write for detailed literature 


Dependable Airborne 
Electronic Equipment 
Since 1928 


Aircratt Radio Corp 


TON, NEW JERSEY 


BOON 
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CW Magnetron 
(Continued from page 151) 
tions to the magnetron. The magne- 


tron output is connected to a high- 
power water load. 


was presented at the 1953 National 
Electronics Conference held in Chicago 


lr} paper 


L. L. Koros, “Frequency Control of Modulated 


Mas mn »y Resonant Injection System, 
Pr NEC, vol. 7, pp. 39-45, 1951. 

J. S. Donal, Jr., BR. BR. Bush, C. L. Cuccia, 
nd H. R. Hegbar, “‘A One-Kilowatt Frequency- 
Modulated Magnetron for 900 Megacycles,”’ 
Proc. 1.R.E., vol. 35, pp. 664-669; July, 1947. 
G. B. Collins, Microwave Magnetrons, McGraw- 


Hill Book Co., New York, N. Y., Chapter 16, 


Radio Propagation 
(Continued from page 83) 


the incipient standards work on high 
frequencies, radio counter-measures, 
and radiosondes. 

Current activities are divided 
along research lines essentially ac- 
cording to the manner in which 
radio energy is propagated. The 
Ionosphere Research Laboratory in- 
vestigates the physical phenomena 
affecting the ionosphere and radio 
propagation in and through the iono- 
sphere, The Systems Research Lab- 
oratory is concerned with the char- 
acteristics of radio systems depend- 
ing on. propagation in the tropos- 
phere (up to about 10 mi. above the 
surface of the earth). The Meas- 
Standards Laboratory 
performs research and_ develops 
standards and methods of measure- 
ment for all electrical quantities 
used at radio frequencies. Finally, 
the CRPL propagation prediction 
services correlate the wide-spread 
observations made by CRPL and 
other laboratories (both foreign and 
domestic) and prepare propagation 
predictions for users of the radio 


urements 


spectrum. 


AMF Acquires 
Potter & Brumfield 


Option to acquire Potter & Brum- 
field Mfg. Co., Princeton, Ind., has 
been exercised by American Ma- 
chine & Foundry Co., according to 
Morehead Patterson, AMF board 
chairman and president. R. M. 
Brumfield will remain president of 
P & B, which makes relays and mo- 


tors. 


TV Camera Tube Warranty 
Period Doubled 


The warranty period for RCA 
vidicon TV camera tubes purchased 
for replacement has been doubled, 
and now extends to 500 hours. Types 
covered are 6198 and 6326. 


Duplexer 


%\ 


CUSTOM MADE: 
PRECISION 


Flexible Tee 


ECHNICRAF 


MICROWAVE 
ASSEMBLIES 


Double 
Attenuator 
Assembly 


We are staffed to design to your 
specifications or manufacture to your 
drawings. Supporting this engineering 
and manufacturing capacity is a com- 
pletely equipped Electrical Testing 
Laboratory utilizing the finest in Test- 
ing Techniques. Technicraft also has 
a complete line of flexible waveguides 
and test components. 


Write for literature. 


TECHNICHAFIVABDRATORIES 


tincoaerorateo 


1500 Thomaston Road 
THOMASTON, CONNECTICUT 


Westron, 7407 Melrose Ave., 
Los Angeles 46, California 


West Coast Office 
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TEL 


fy ” "A ‘0 “3 PAPER 
TUBES 
pany shape..size..1.D.or 0.D. 
--fo meet your specific 
requirements 


Round, square; oval, 


rectangular, triangular— 


SEND FOR 


FREE 


ARBOR LIST 


spirally wound from finest dielec- 
tric kraft, fish paper, acetate, 
combinations or phenol 


impregnated. 


“ 
oe 


Lists over 2000 sizes 
. all promptly avail- 
able. Submit specifications 


SF for free samples. 


PRECISION PAPER TUBE CO. 


2057 W. CHARLESTON ST. . CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 


ELECTRONIC FILTER DESIGN 


ENGINEER 


Excellent salary and opportunity 
offered by expanding, nationally 
known manufacturer of coils and 
filters. Location: Metropolitan Area, 
N.Y.C. Necessary qualifications: 
thorough knowledge of filter de- 
sign theory. 


Box—TT954 


SEs t. y 
eg ‘ 
VA Yo /e 


@ Glasseal hermetically sealed 
sub-miniature paper tubulars. 
Manufactured to the highest commercial 
standards and engineered to the 
exacting performance requirements of 
Military Specification MIL-C-25-A. 


@ Oil paper capacitors of finest possible 
commercial quality, meeting MIL-C-25A 
and Jan-C-25 standards of precision. 

© Electrolytics of superior commercial 


performance characteristics, 
meeting Jan-C-62. 


Write for Catalog J-8 for further detailed information 


Or call your local Pyramid Sales Representative or write to 


4 PYRAMID ELECTRIC COMPANY 
Dept. 123, 1445 North Hudson Blvd., North Bergen, New Jersey 
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to your specifications 
... for quick delivery 


You tell our engineers your 
needs, and Thermador’s Elec- 
tronics Plant goes into imme- 
diate operation. Complete, 
unsurpassed facilities and 
precision craftsmanship man- 
ufacture transformers that 
meet your most exacting re- 
quirements. 

Your completed transform- 
ers are Subjected to extreme 
environmental conditions; 
tested under critical loads. 
Thermador transformers with- 


Precision-designed 


Thermador 
Transtormers 


stand the severest testing — 
will exceed any MIL require- 
ments or exacting specifica- 
tions. Thermador certifies your 
transformers without delay. 
Ne work from your speci- 
fications to develop a trans- 


4 AA 8 

"1 et es > - 

. a ae former for your application, 
; e3 chassis or performance stand- 
oy ards... one or a thousand. 

x. 

*: 
wie 


Delivery is quick. Tell us 
what you need. Call us today. 
Request literature from: Elec- 
tronic Division, Thermador 
Electrical Manufacturing Com- 
pany, 2000 South Camfield 
Avenue, Los Angeles 22, Calif, 
PARKVIEW 8-2105 


THERMADOR 


Electronic Division 


=_ 
./. 
-@ 
SEVEN LEAGUES AHEAD 
& 4% 3-919 
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Jucveased Vusulatiou 
BETTER CONNECTIONS 


JONES BARRIER 


TERMINAL STRIPS 


Leakage path is increased—direct shorts from frayed 
terminal wires prevented by bakelite barriers placed 
between terminals. Binder screws and terminals brass, 
nickel-plated. Insulation, black molded bakelite. Finest 
construction. Add much to equipment’s effect. 


Jones Means Proven Quality 


No, 2-142 


Illustrated: Screw Terminals — Screw and Solder Terminals — 
Screw Terminal above Panel with Solder Terminal below. Every 
type of connection. 


No. 2-142-%4 W No, 2-142-¥ 


Six series meet every requirement: No. 140, 5-40 screws; 
No. 141, 6-32 screws; No. 142, 8-32 screws; No. 150, 10-32 
screws; No. 151, 12-32 screws; No. 152, Y%-28 screws. 

Catalog No. 20 lists complete line of Barrier Strips, and other 
lones Electrical Connecting Devices, Send for your copy. 


Howarp B. Jones Division 


said WANE ERS Sere Teton 
SS y Gh Mt SH x } I N 


SUBSIDIARY OF UNITED. CARR FASTENER Corp 


EMBOSSED 
COIL FORMS 


RES! 


-- Can increase 
efficiency of 
your iron core 
insertion 
production 


\; 
by 20% “G i \\ 


Special embossed construction eliminates torque control problems 
and stripping. Custom fabrication to your exact specification 


assures correct dimensions to within the most critical tolerances 


We will furnish — without charge —a pilot production run of 
custom-made embossed forms to fit your particular application. 


CORPORATION Torque Control 


Sales Representatives in: 
Philadelphia: 


New England: 


New York, New Jersey: 

Jersey City, New Jersey, 

Journal Square 4-3574 

Upstate New York: 

Syracuse, N.Y., Syracuse 76-8056 


Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: 

Logansport, Indiana, Logansport 2555 
Missouri, Southern Illinois, lowa: 
St. Louis, Missouri, Sterling 2318 


Maryland: California: 
Baltimore, Maryland, Plaza 2-3211 Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 2715 


PRECISION PAPER TUBE COMPANY 


2035L W. CHARLESTON ST. + CHICAGO 47, ILLINOIS 
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about this special offer. Request 


Contact us now for full details 
RESINITE Tubes, Threaded Iron Cores VS. 


technical bulletin, Useof Threaded 


Framingham, Mass., Framingham 7091 Philadelphia, Pa.,Chestnut Hill 8-0282 
Northern Ohio, Western Pennsylvania: 


Write today for your free 
copy of this Technical Paper. , 


Electrical Noise in 


Wire-Wound Potentiometers 


BY IRVING J. HOGAN 


Research and Development Division 


Helipot Corporation 
Presented at the 1952 WEST COAST LR.E. CONVENTION 


“a, 
— _— an no | 


t 
Sy SAN yr Helipo first in precision potentiometers 


ee 25 6 OK 
Helipot Corporation / South Pasadena, California 


a division of BECKMAN INSTRUMENTS, INC. (BECKMAN 


A NEW UNIVERSAL KLYSTRON 
POWER SUPPLY 


— for 
MICROWAVE 
OSCILLATORS 


© Operates 
all low power commercial klystrons, 

© Positive or negative grid operation. 

© Widest modulation frequency range. 

© Beam voltage: Regulated continuously 

variable over ranges of 300 to 1500 v. at 

65 ma. or to 3600 v. at 25 ma. 

© Repeller voltage: Direct reading continu- 

ously variable over the range of —20 to 

~750 volts. 

® Modulation: Square wave, saw tooth, ex- 

ternal or highly stable c-w operation. 

Specify the PRD Model 801-A 


RESEARCH & DEVELOPMENT CO., Inc. 


55 JOHNSON ST., BROOKLYN 1, NEW YORK 
West Coast: 741 N. Seward St., Hollywood 38, Calif. 
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Your one best 
source for 


broadcast equipment 


855 35th St., N.E., 
Cedar Rapids, Iowa 

261 Madison Avenue, 
New York 16 

1930 Hi-Line Drive, 
Dallas 2 

2700 W. Olive Ave., 
Burbank 

Dogwood Rd., Fountain City, 
Knoxville, Tenn. 

Petroleum Bldg., 
Tallahassee, Florida 

74 Sparks St. 
Ottawa, Ontario 


as an 
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£ BULLETINS 


(Continued from page 121) 


TV Broadcast Antennas 


The RCA line of VHF Superturnstile An- 
tennas is described in a new catalog—No 
B. 739—which provides engineering specifi- 
cations and a list of accessories, in addition 
to details on construction of antenna towers 
Available from Engineering Products Div., 
RCA, Camden 2, N.J 


Metallizing 


A reference folder describing the latest 
advances in vacuum metallizing has been 
prepared by the Tungsten Div., Bergen 
Wire Rope Co., Lodi, N.J 


Crystals 


Specifications on the Heemco line of low- 
frequency crystals and circuits employing 
them are contained in a catalog just released 
by the Hill Electronic Engrg. and Mfg. Co., 
Inc., New Kingstown, Pa 


Germanium Diodes 


Comprehensive data on the type 1N series 
germanium diodes, including standard types, 
replacement types, construction, dimensions, 
charts, etc. International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pa 


Aircraft Equipment 


Fourth catalog in a series of seven which 
provides a most comprehensive and informa- 
tive reference on aviation supplies, this vol- 
ume deals with electrical and radio equip- 
ment used in aircraft. Write for Catalog 21D, 
on company letterhead, to Air Associates 
Inc., Dept AD, Teterboro, N.J 


Linear Slide Rule 


2-page folder describes uses for and brief 
description of the linear scale slide rule as 
opposed to the logarithmic slide rule. Avail- 
able from M Groder, 2003 E. 12 St., 
Brooklyn 29, N.Y 


Computers 


A 12-page illustrated product brochure 
decribes a line of electronic computers and 
plug-in components, including information 
on their new developments in mach com- 
puters, accelerometers, and positioning 
mechanisms. Write for copies to Servo- 
mechanisms Inec., Westbury Div., Post & 
Stewart Aves., Westbury, N.Y 


Transformers 


A new 1954 catalog, listing more than 500 
transformers, of which over 60 are new 
items, has just been released by Triad 
Transformer Corp., Venice, Calif. 


Power Supplies 


A new catalog provides information on the 
operating principles and_ specifications on 
each instrument in their line of voltage 
regulators, “B’’ supplies, frequency changers, 
inverters and magnetic-amplifier DC sources. 
Request Catalog 254 from Sorenson & Co., 
Inc., 375 Fairfield Ave., Stamford, Conn 


Mobile Unit 


A data sheet released by Bendix Radio, 
Baltimore, Md. describes the Type MRT-10 
() Series Communication Unit ‘Trafficmaster'’, 
a complete, self-contained, mobile communi- 
cations unit for 25-50 MC. It may also be 
used for fixed station and other types of 
service 


Tape Recorder 


Catalog B. 1700 available from the Engi- 
neering Products Div., RCA, Camden 2, N.J. 
describes the RT-11B Magnetic Tape Re- 
corder, a professional unit designed for re- 
cording studios and broadcast stations. 


(Continued on page 156) 


If you have design 
experience in 


MAGNETIC 
AMPLIFIERS 


CRYSTAL and 
L-€ FILTERS 


MINIATURE 
TRANSFORMERS 


PLASTIC 
ENCAPSULATION 
TECHNIQUES 


(or if you are an engineer 
desiring experience in these 
fields) 


... you owe yourself an in- 
vestigation of the career ad- 
vantages offered by Communi- 
cation Accessories Company, 
Hickman Mills, Missouri . . . 
located in South Suburban 
Kansas City, where you and 
your family can enjoy ad- 
vantages of: 


1. Management-owned ex- 
panding organization 


2. Rural atmosphere — 25 
minutes to metropolitan 
Kansas City 


3. Newly developed housing 
facilities, schools and 
shopping centers. 


For confidential negotiations, address 


inquiries to W. S. Bonebright, V.P., 


COMMUNICATION 
ACCESSORIES 
COMPANY 


HICKMAN MILLS, MISSOURI 


For product information, use inquiry card on last page 


ONONDAGA POTTERY COMPANY 


® From the basic raw material to 
‘the finished product — Onondaga 
Pottery Company controls every 
step in manufacturing to insure top 
quality and complete dependa- 
bility. Our facilities are ample to 
fulfill any or all of your require- 
ments for multiple capacitor and 
resistor-capacitor combinations. We 


solicit your inquiry. 
2 


ONONDAGA POTTERY COMPANY 
Syracuse 1, New York 


WRITE FOR FREE 
ILLUSTRATED 
INFORMATION 


STU 
= Aiton 16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
= Hollywood TV FILM INSERTS AND KINESCOPE RECORDINGS...SOLD WITH 
= A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! 
= eo~ An™ ti ¥ Geo 

BRON Wey et fae 

= t— FG, ain. SW phe Ad) 

8 ee) a tf PAA - 

= CINE-VOICE AURICON-PRO SUPER 1200 TRIPOD PORTABLE POWER UNIT SOUND RECORDER 

on $695.00 $1310.00 $4652.15 $325.00 $269.50 $1149.50 


Till] MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931 


BERNDT-BACH, Inc. 


6926 Romaine St., Hollywood 38, Calif. 


& 


FT TTT 


JUVUUNUOUSIOUSOONNOOUHOOUSOOUSEUAAU 


al 


Te 


WE CARRY 
IN STOCK... 


ALNICO 
PERMANENT MAGNETS 
Cast and Sintered CARBOLOY, Permanent Magnets 


ALL SIZES 
ALL SHAPES 


ALL ALNICO 
GRADES 


EXPERIMENTAL OR PRODUCTION QUANTITIES __PERMAG 
Crvices includ 
call PERMAG nee 
For Prompt Attention on 
Catalog upon request * PRECISION 
staiabiia a GRINDING 
AUTHORIZED SALES AND SERVICE “MAGNET 7 
ING 


CARBOLOY DEPARTMENT 
OF GENERAL ELECTRIC CO. 


PERMAG CORP., 210 TAAFFE Pi, BROOKLYN 5, N. Y. - Phone: MAin 2-0114 


J 
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Pulse Transformers 


A new catalog that lists the electrical and 
physical characteristics of the Utah line of 
blocking oscillators, or regenerative driver 
pulse transformers, has been announced by 
Utah Radio Products Co., 1123 E. Franklin 
St., Huntington, Ind. The catalog also lists 
a few high power pulse and guided mis- 
sile transformers. 


Tube Shields 


Two free booklets, “‘Effect of Tube Shields 
on Miniature Electron Tubes” and “An 
Evaluation of Shields for Subminiature Elec- 
tron Tubes”? have been released by Interna- 
tional Electronic Research Corp. 175 W 
Magnolia Blvd., Burbank, Calif. 


Industry 


Highlights of Major Alexander P. de 
Seversky’s address at the symposium on 
‘Electronics in Air Power.’ Available from 
Mycalex Corp. of America, 30 Rockefeller 
Plaza, New York 20, N.Y. 


Springs 


Two new catalogs are available to users 
of copper springs and beryllium copper 
components. Catalog 8 contains design in- 
formation, and Catalog 8A describes copper 
components designed specifically for the 
electronic industry. Available from Instru- 
ment Specialties Co., Inc. 275 Bergen Blvd., 
Little Falls, N.J. 


Heating Controls 


Full information on a complete line of 
heating controls, thermostats, thermometers, 
switches and valves is contained in the 1954 
catalog of Minneapolis-Honeywell Regulator 
Co. 621 E. Hennepin Ave., Minneapolis, 
Minn. 


Transformers 


United Transformer Co., 150 Varick St., 
New York 13, N.Y. has released their 1954 
Catalog A, which contains engineering speci- 
fications on their line of transformers, re- 
actors and filters. 


Industrial Recorders 


Two publications are available without 
charge from the Sanborn Co., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. for those 
whose work involves measurement-record- 
ing of pressure, temperature, stress, etc. One 
is a catalog of oscillographic recording sys- 
tems, the other, a quarterly publication 
deals with industrial recording. 


Batteries for Transistors 


Burgess Battery Co. has made available a 
four-page folder describing developments in 
the field of transistor batteries. Write Tran- 
sistor Engineers, Burgess Battery Co., Free- 
port, Ill. 


Microwave 


Technical Bulletin T-2600 enables the de- 
sign engineer to evaluate all the available 
microwave balanced mixer designs as to 
mechanical packaging, electrical character- 
istics and adaptability to his particular re- 
quirements. Available from Aijirtron Inc., 
yt A., 1103 W. Elizabeth Ave., Linden, 


Microwave 


A line of microwave test equipment for 
Ku-band measurements is described in a 4- 
page illustrated brochure from Waveline 
Inc., Caldwell, N.J. Among items covered 
are variable shorts, attenuator pads, hybrid 
junctions, noise signal sources, and sliding 
load terminations. 


Teflon Fabricating 


A release from Halogen Insulator and Seal 
Corp, 10121 Franklin Ave., Franklin Park, 
Ill., describes properties of Teflon and ap- 
plications in which it may profitably replace 
other insulators. 
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IRE FORMS 


SPRINGS 
METAL STAMPINGS 


Rely on 
DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled . . . that with- 
stand stresses . . . perform under 
the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce designs that meet your exact 
needs—and save you MONEY! 


EEDY PPELIVERY 


PEE? 
a WRITE— WIRE or PHONE 
for Estimates and Delivery Dates 


DUDEK « BOCK 
SPRING MFG. CO. 
HAymarket 1-1880 2100 W. Fulton, Chicago 12, Illinois 


Hold open wiring, 
fragile tubing, 
etc., with these 
NyGrip® plastic 
cable clips and per- 
forated strapping 
—light weight, 
flexible, strong. 


™ 
Write for 


free samples, 


information. 


WECKESSER CO., 5259 N. Avondale Ave., Chicago 30 


what is RoToRoiD ? 


see page 2 
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Miniaturization means fewer physical sizes to 
cover a large capacitance range. Non-wire 


lead capacitors can be made even smaller. 


miniature—in size only 


When your design says miniature 
and your specifications say quality 


—here’s the combination... 


The Corning Fixed Glass Capacitor is approximately one 
third smaller than other kinds of equal capacity. In per- 
formance, the Fixed Glass Capacitor has most of the ad- 


vantages of mica—plus some special features of its own. 


You'll find a lot about their performance in the way 
they're made. Layers of conductor and dielectric are 
sealed together at high temperature and pressure to form a 
rugged monolithic unit. The seal cannot be altered nor can 


properties be changed short of destroying the capacitor. 


You can use Corning Fixed Glass Capacitors at tem- 
peratures to 125° C. and higher, with proper voltage 
de-rating. The temperature coefficient remains the same 
after repeated temperature cycles and it is held within nar- 
row limits over a wide temperature range with very little 
variation between capacitors. Capacitance drift is close to 


zero. Usually it’s less than the error of measurement 


Moisture can’t enter these Fixed Glass Capacitors. In- 


sulation resistance is high. Dielectric absorption is low. 


And you can get a variety of sizes and shapes. Because 
of its unique construction, the Corning Fixed Glass Capaci- 
tor allows wide latitude of equipment design. We can make 
capacitors to your electrical and physical specifications. 
What’s more, single, self-supported units can be designed 
for high voltages or high capacitances. Series parallel 


combinations extend the range still further 

For more information about the remarkable advantages 
of Corning Fixed Glass Capacitors, please write, wire 
or phone us. 


CORNING GLASS WORKS, CORNING, N.Y. 


dl New Products Division 


Coming SHOAMA REDCAR A we Gledd 


For product information, use inquiry card on last page. 


STAND-BY 


TV TRANSMITTING 


ANTENNAS 


for channels 7-13 


I 


A simple, versatile and eco- 


AURAL 
TRANSMITTER 


VISUAL 
TRANSMITTER 


nomical system consisting of 
two separate bays of type 1020 
slotted-ring antenna can be used 
with a 50 kw transmitter. No 
diplexer of any kind is needed. 
The aural and visual trans- 
mission lines need not be of 
equal lengths. Write for Bul- 
letin T-854. 

ANTENNA SYSTEMS — COMPONENTS 
AIR NAVIGATION AIDS —INSTRUMENTS 


ALFORD 


Manufacturing Co, ln 


299 ATLANTIC AVE., BOSTON, MASS. 


WI 
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INDUSTRY, ¢ 
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(Continued from page 38) 


Clarence Harding has been promoted 
to general manager of Ircal Industries, 
California subsidiary of the Interna- 
tional Resistance Co., Philadelphia, Pa. 
Mr. Harding has been asst. treasurer 
and controller at IRC for the past nine 
years. 


Joseph B. Elliott has resigned his 
position as exec. v.p. of the Consumer 
Products Div., RCA, to become presi- 
dent of Schick Mfg. Co. 


J. B. Elliott 


W. R. Slaughter 


Brig. Gen. Willis R. Slaughter, U.S.A. 
(Ret.), former head of the Ordnance 
Training Command, Aberdeen Proving 
Grounds, has joined the W. L. Maxson 
Corp., N.Y.C., as Plans and Programs 
Advisor. 


William W. Wexler has been named 
advertising and sales promotion man- 
ager in the equipment sales division of 
Raytheon Mfg. Co., Waltham, Mass. 


David A. Harkavy, former advertis- 
ing manager at Harrison Radio Corp., 
has been appointed industrial advertis- 
ing mgr. for DeJUR-Amsco Corp., Long 
Island City, N.Y. 


Thomas H. Bay is the new sales 
manager of the Potentiometer Div., 
Fairchild Camera and Instrument Corp., 
Hicksville, N.Y., succeeding Stuart 
Edgerly, who resigned to take a similar 
position with Fenwal Inc., Ashland, 
Mass 


Ray W. MacDonald, general manager 
of international operations of Burroughs 
Corp., was recently named a vice-presi- 
dent. Mr. MacDonald is in charge of the 
corporation’s sales and service opera- 
tions outside the U.S. and Canada. 


Hale P. Faris is the new general sales 
manager at Motordyne Inc., Monrovia, 
Cal., manufacturers of motors, dyna- 
motors and inverters. Mr. Faris was 
formerly with Redmond Inc. 


James R. Bradburn was elected 
president of ElectroData Corp., elec- 
tronic computer affiliate of Consolidated 
Engineering Corp., Pasadena, Cal. 


A new portable 
model of the Canoga 


wide band wobbulator 
a swept frequency 
signal generator 
for alignment and 
calibration of video 
IF and RF amplifiers 


COMING 


5955 Sepulveda Blvd., Van Nuys, Calif. 


for every application... 


— _ 7. 


most complete— 
most diversified 
line in the world! 


From a professional 
boom stand to a 
flexible goose neck to a tiny 
fitting—whatever your need in 
mike stonds and accessories— 
depend on it, ATLAS has it for 
you. Designed and manufac- 
tured for highest stability, 
quiet, ease of operation, dura- 
bility. And backed up 100% 
by ATLAS—world leader in mike 
stands, public address loud- 
speakers and accessories for 2) 
years. 

Compare them all at your dis- 
tributor—You'll make your next 
mike stand an ATLAS. 


ATLAS souno core. 
Sdn 1445 39th Street, Brooklyn 18, New York 


in Canoda: Atias Radio Corp, itd. Toronto, Ont. 
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MERICAN MICROPHONE a 116 
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FREED 


MAGNETIC 
AMPLIFIERS 


Freed Magnetic Amplifiers, Satu- 
rable Transformers and Reactors 
are designed for efficient opera- 
tion and long life. They can be 
used wherever reliable, rugged 
and maintenance free systems are 
required, 

The types of amplifiers listed be- 
low are designed to control AC 
servomotors. 

Development facilities are avail- 
able for the design of magnetic 
amplifiers to meet specific re- 
quirements. 

All standard units are hermeti- 
cally sealed and meet MIL-T-27 
Specifications. 


SATURABLE TRANSFORMERS — 
Controlled with dual triode; plate 
supply can be either DC or AC; 
no rectifiers; AC or DC control 
signals. 

PUSH-PULL MAGNETIC AMPLI- 
FIERS — AC or DC control sig- 
nals; high gain; may be used 
with magnetic or vacuum tube 
preamplifiers if needed, 
FAST-RESPONSE MAGNETIC AM- 
PLIFIERS — High gain; half-cycle 
per stage response time; AC or 
DC control signals; RC feedback 
networks for control system stab- 
ilization can be used directly: 
preamplifier not needed. 

HIGH TEMPERATURE MAGNETIC 
AMPLIFIERS — Designed to oper- 
ate in ambient temperatures as 
high as 200°C; AC or DC control 
signals, 

DRIFT-FREE MAGNETIC AMPLI- 
FIERS — For Control Systems of 
high stability with rigid “‘drift- 
free’ requirements. 


For Complete 
Detailed Technical Information 
Send for Bulletin No. 5410 


FREED 


TRANSFORMER CO., INC. 


1718 Weirfield St. 
Brooklyn (Ridgewood) 27, N. Y. 


For product information, use inquiry card on last page. 


Time Delay 


(Continued from page 73) 


put reference points, If the time be- 
tween these points is greater than 
the total time across the face of the 
oscilloscope, adjust the syne delay 
until the output 
the screen, 


pulse appears on 
counting the 1 usec 
markers as they pass the vertical 
reference line. When the last, full 1 
usec interval has counted, 
switch to the 0.1 usec markers and 
identify the 0.1 marker that corre- 
sponds to this last 1 
Count the number of full, 0.1 usec 
intervals from this point. Set the 
last 0.1 marker on a vertical refer- 


been 


ence line with the fine syne control, | 


> 


point 3 in Fig. 4. Switch the marker 
selector to the off position and move 
the calibrated delay dial from zero 
until point B moves to point C on 
the graticule. Read directly from the 
calibrated dial the time that is to be 
added to the last full 0.1 usec inter- 
val. If the total delay is less than 1 
usec proceed as before but use only 
the 0.1 usec markers and the cali- 
brated delay dial. 

This same equipment may also be 
used to measure the rise or decay 
time of a pulse. Rise or decay time 
is defined as that time it takes a 


usec marker. | 


®@ Low noise level 
@ Precision 


@ Stability 


Ai phhite 65x 


MOLDED RESISTORS 


pulse to vary between its 10% and | 


90°; 
uring 


amplitude points. Since meas- 
decay times is identical to 
measuring rise times, only a rise- 
time measurement is described. 
tefer to Fig. 5, and with the fine 
pulse-trigger delay and fine sync 
delay, set a 0.1 usec marker on the 
10°4 amplitude point and a vertical 
reference line on the graticule, point 
A. Count the number of full 0.1 usec 
intervals between the 10% and 90% 


amplitude points. With the fine sync | 
delay set the last 0.1 marker on a | 


vertical reference line, point D. 
Switch the marker selector to the 
off position and move the calibrated 
delay dial from zero until point B 
moves to point C, and add the time 
read from the calibrated dial to the 


| last 0.1 usec marker, If the total rise 


time is less than 0.1 usec, proceed 
as before but use only the calibrated 
delay dial. 


Job Opportunities 
for Engineers 


A number of vacancies for elec- 
tronic engineers now exist at the 


U.S. Naval Air Missile Test Center, | 
Point Mugu, Calif. Salaries are to | 


$8360 per annum. Information is 


available from R. A. Riebow, em- | 
| ployment superintendent. 


RATING —1 watt. 
TEMPERATURE COEFFICIENT—From approx. 


prox. —0.2%/°F for 10 megohm values. 


VOLTAGE COEFFICIENT—Rated at less than 
0.02% Volt. 


UPPER TEMP. LIMIT—170°F for continuous 
operation. 


NOISE LEVEL —Low noise level inherent, 


antee standard range resistors with “less 
noise than corresponds to a resistance 
change of 1 part in 1,000,000 for the com- 
plete audio frequency range.” 


+0.1%/°F for 5000 ohm values to ap- 


but at extra cost we can test and guar- 


Do 


VALUES ee 
Standard Range — 1000 ohms to 9 Write 
megohms. you ' 
Extra High Value Range —Up to 
10,000,000 megohms. 

BULLETIN 4906 
has full details. Send fora | 
copy. Attention Dept. QR 
Your 
| 
Addr 
THE ia 
INDUSTRIAL DIVISION Your 
DENTAL MFG, CO. ; 3 
10 EAST 40th ST. 
—{) NEW YORK 16, N.Y. Your 
Western District Office * Times Building, Long Beach, Calif. 
| y 4 
‘ 
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Do you want more information. about 


Write In boxes the code numbers of products for which 
you want Information. See list above and on next page. 


Address 


Vout es 6c RO aP is oo 4 Chas cobbeisowas 


Your title eee eee eee ee ee ee eset ee eeeeeeeeeeeeeeeee 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenve, New York 17 


LEADING MANUFACTURERS 


are using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—on one or 
two, or possibly o score. You can cover all of 
your needs with the cards below. They are 
convenient and postfree. 


TELE-TECH——SEPT. 1954 


INQUIRY CARD Not good after Nov. 1, 1954 


PRODUCTS 


advertised in 


TELE-TECH 


. ELECTRONIC INDUSTRIES 


Use the convenient postage- 
free cards below to get informa- 
tion quickly about products 
listed here—all advertised in 
this issue 


Write In boxes the code numbers of products for which 
you want information. See list above and on next page. 


Your company ......--+s+-. 


eerste ee ee eee e eee eee eee 


eeeteeeeeeeeaeeeeeeeeee 
eeeeeeeeeeeeeeeeeeeeeeeeeeee 


WE 5 45d Ue UN ee Se DOOR Ses dvececcesas 


oeeee 
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CALDWELL-CLEMENTS, INC., 480 Lexington Avenve, New York 17 


301 Ace Engineering & Machine Co., Inc.—Shielded enclosures 333 Clippard Instrument Laboratory—Aids to automation 
02 Advance Electric & Relay Co.—Relays 334 Collins Radio Co.—Broadcast equipment 
303 Aireraft Radio Corp.—Signal generators 335 Columbian Carbon Co.—Ferric oxides 
304 Aireraft Transformer Corp.—Hermetically sealed transformers 336 Communication Accessories Co.—Engineering personnel 
5 Airdesign, Inc.—Transformers 337 Communication Accessories Co.—Toroids 
06 Alford Mfg. Co., Ine.—Stand-by TV transmitting antennas 338 Cornell-Dubilier Electric Corp.—Filters 
07 + Allied Radio Corp.—Electronic supplies 339 Corning Glass Works—Fixed glass capacitors 
308 American Electrical Heater Co.—Soldering irons 339A Crosley Div., Aveo Mfg. Corp.—Engineering personnel 
09 American Lava Corp.—Ceramic components 346 Cunningham, Son & Co., Inc., James—Crossbar switches 
310 American Microphone Co.—Microphones, phono cartridges 341 «=Dage Electric Co.—Connectors 
311 American Phenolic Corp.—Cable assemblies 342 Dale Products, Inc.—Deposited carbon resistors 
12 Amperite Co., Inc.—Delay relays 343 Daven Co.—Switches 
313 —_— Chemicals Div., General Analine & Film Corp.—lIron 344 Dudek & Bock Spring Mfg. Co.—Wire forms 
powders 
345 DuMont Labs., Inc., Allen B.—VHF television transmitter 
314 Arnold Engineering Co.—Silicon Steel cores 
346 Edison Inc., Thomas A.—Magnetic relays 
315 Artes Engineering Co.—Automatic wire cutting machines 
347 + Ejisler Engineering Co.—Tilting turntables & positioners 
316 Atlas Sound Corp.—Microphone stands, booms 
348 Eitel-McCullough, Inc.—Reflex klystrons 
317 Audio Devices, Inc.—Magnetic recording tape 
349 Electro Motive Mfg. Co.—Capacitors 
318 Bell Telephone Labs., Inc.—Pole-line construction 
350 Fairchild Recording Equipment Corp.—3-speed turntables 
319 Bendix Aviation Corp., Redbank Div.—Electron tubes 
351 Federal Telecommunication Laboratories—Engineering personnel 
320 Berndt-Bach, Inc.—Sound-on-film equipment 
352 Ford Instrument Co.—Engineering 
321 Blaw-Knox Co.—Antenna towers 
é 353 Freed Transformer Co., Inc.—Magnetic amplifiers, transformers 
323. =Burnell & Co., Inc.—Variable toroids P 
354 Garde Manufacturing Co.—Barrier strips 
324 Burroughs Corp.—Unitized pulse system 
355 General Electric Co.—TYV receiving tubes 
225 Buss Mfg. Co.—Fus : 
2 ss . ie 356 General Electric Co.—lamps 
32606 Can Corp.—S frequ to: 
ao " se cod panacea 357 General Electric Co.—Uni-level amplifiers 
327. CBS-Hytron—Color TV picture tube 
53 ° oat 358 General Electric Co.—Stacked germanium rectifiers 2 
328 Ceeo Distributing Corp.—All-directional doll 
" = , , 359 General Precision Lab., Inc.—Miniature TV camera tube 
329 Chester Cable Corp.—Wi bl 
f SS a 360 General Radio Co.—Frequency measuring equipment 
330 »©6©Cinch Mfg. Corp.—Connectors 
331 Cinema Bnginesttiie Ca-—Wqualiears Listings continued on next page » > > 
332 Cleveland Container Co.-Phenolie tubing Use these postage-free cards to get further informatica 
eee eee ee eee ae eee eS SSeS SF eS KS eK SSK SF SSS Be aecseetan eee anne es eH SF eS eS eS eK eS SK SE SS SE SE See ee ee SO OSS 22S 2O2E2 224204288 222290@ 


INQUIRY CARD Not good after Nov. 1, 1954 


PRODUCT INFORMATION? 


If that is what you need, use the cards 
below to get it quickly, through ... . 


Listings continued from preceding page 


361 Graphite Metallizing Corp.—Brushes contacts 

362 MHelipot Corp.—Free technical paper 

863 Heppner Mfg. Co.—Flybacks 

364 Hermetic Seal Products Co.--Hermetic headers 

365 Hewlett-Packard Co.—TV monitor 

366 Houston-Fearless Corp.—Cradle heads 

367 Hubbell, Inc., Harvey—Connectors 

368 Hughes Aircraft Co.—Germanium diodes 

369 Hughes Research & Dev. Labs.—Engineering personnel 
370 Hycon Mfg. Co.—Digital VTVM 

371 Ilsco Copper Tube & Products, Inc.—Connectors 

371A Industrial Hardware Mfg. Co., Inc.—Anode connectors 
372 International Rectifier Corp.—Selenium rectifiers 

373 Johnson Co., E. F.—Capacitors, jacks. lights, knobs 

374 Jones Div., Howard B., Cinch Mfg. Corp.—Terminal strips 
375 Kahle Engineering Co.—Transistor production equipment 
376 Kanthal Corp.—Resistance wire 

377 Kearfott Co., Inc.—Microwave testing equipments 

378 Kester Solder Co.—Solder 

379 Keystone Products Co.—Transformers 

380 Knights Co. James—Crystals 

381 Kollsman Instrument Co., Inc.—Sweep generator 

382 Loral Electronics Corp.—Electronic military equipment 
383 Magnecord, Inc.—Tape recorder 

384 Magnetics, Inc.—Tape wound cores 

385 Measurements Corp.—Megacycle meter 

386 Melpar, Inc.—Engineering personnel 

387 Methode Mfg. Co.—Printed circuits 

388 Midland Mfg. Co.—Crystals 

389 Minnesota Mining & Mfg. Co.—Magnetic recording tape 
390 Mitchell Industries—Soldering iron 

391 Mueller Electric Co.—Alligator clips 

392 National Co.—Dials & knobs 

393 Onan & Sons, Inc., D. W.—Stand-by electric plants 
394 Onandaga Pottery Co.—Multiple capacitors-resistor 

395 Peerless Div., Altec Iansing Corp.—Repeating coil 
395A Permag Corp.—Permanent magnets 

396 Phaostron Co.—Custom panel instruments 


397 
398 


402 


404 


408 
409 


415 


TELE-TECH 


Phelps Dodge Copper Products Corp.—Coaxial cables 
Phileo Corp.—TV film Scanner 

Polarad Electronics Corp.—NTSC color TV equipment 
Polarad Electronic Corp.—Spectrum analyzers 
Polytechnic Research & Development Co.—Klystron power supplic 
Potter Co.—Filters 

Precision Paper Tube Co.—Paper tubes 

Pyramid Electric Co.—MIL capacitors 

Radio Corporation of America—TV picture tubes 
Radio Materials Corp.—Disc capacitors 

Radio Receptor Co., Inc.—Selenium rectifiers 

Raypar, Inc.—High voltage tube sockets 

Raytheon Mfg. Co.—Microwave accessories 

Reeves Soundcraft Corp.—Magnetic recording tape 
Resinite Corp.—Embossed coil forms 

Rust Industrial Co., Inc.—Transmitter remote-control system 
Shallcross Mfg. Co.—-Resistors 

Shallcross Mfg. Co.—Audio attenuators 

Sigma Instruments, Ine.—Photoelectric light control 
Specific Products Co.—WWVR receiver 

Sprague Elcetric Co.—Wirewound resistors 

Sprague Electric Co.—Tantalum electrolytic capacitors 
Standard Piezo Co.—Crystals 

Stoddart Aircraft Radio Co.—Frequency measuring equipment 
Stone Paper Tube Co.—Paper tubes 

Superior Instruments Co.—CRT tube tester 

Sylvania Electric Products Inc.—X-band duplexer tubes 
Sylvania Electric Products Inc.—Subminiature tubes 
Synthane Corp.—Plastic cam blanks 

Technicraft Labs., Inc.—Microwave assemblies 
Tektronix, Inc.—Oscilloscopes 

Telechrome, Inc.—Video transmission test equipment 
Tel-Rad Mfg. Co., Ine.—Deflection components & coils 
Thermador Electrical Mfg. Co.—Transformers 
Transradio Ltd.—Coaxial cable 

Tung-Sol Electric Inc.—TV receiving tubes 

Turner Co.—Lapel microphone 

Waterman Products Co.—Cathode ray tubes 

Weckesser Co.—Plastic cable clips 

Weston Electrical Instrument Corp.—TV test equipment 
White Dental Mfg. Co., 8. S.—Molded resistors 

Wiley & Sons, John—Book on TV engineering 
Williams & Co., Inc., C. K.—Ferric oxides 
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“DAVEN « 


179 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 


DAVEN not only supplies switches from its hun- 

reds of standard units, but can also effect quick 

changes from standard units to special switches by 
using components at hand. 


As a result, you are able to select, from thousands 
of variations, the right switch for your particular 
requirements. 


And .. . here’s a new switch for problems that 
defy solution with standard components. If your 
prototype is that of an unusual piece of equipment 
and requires a switch not yet developed, DAVEN 
will engineer it for you. 


This is a service which DAVEN is singularly well 
qualified to perform by reason of its skilled engi- 
neering staff and exceptional facilities. For more 
than a generation, DAVEN has built up a Develop- 
ment Department that is second to none in solving 
difficult switch problems. 


Furthermore, because only DAVEN has the 
patented ‘‘knee-action’’ rotor, units can be pro- 
duced with a greater number of switch positions 
and poles in a smaller space than was ever possible 
before. 


Why not call on DAVEN today to assist with 
your development project, especially if you need 
switches that must render maximum performance in 
minimum space. 


, 
fs FREE Write for your copy of DAVEN’s 


new, 28-page brochure on SWITCHES. 


Visit Daven’s Booth +405 at the ISA Show 


i 


frre 


@ 


eee 


Aluminized 
Non-aluminiz Types 


3 
> 
4 


Choose from RCA’s “Balanced” Line for your new TV oligos — 
e 21-inch types— aluminized or non-aluminized—for your “de luxe” fea 
@17- or 21-inch types with 90° deflection for your COmmRaRE “stylized” line. 
e 17-inch types for your “economy” line. 

e 14-inch type for your “lightweight” or “portable” line. 
You choose best when you choose RCA Picture Tubes . . . famous for duseatlable 


quality and life performance ... . famous for excellent contrast, brightness, and 
picture clarity. 


Ask your RCA Field Representative about the RCA “BALANCED” LINE of 
TV Picture Tubes—or write for information to your nearest RCA District Office. 


ELECTROW TUBES 


. 


A 


DISTRICT OFFICES: 


(EAST) 

HUmboldt 5-3900 
415 South Fifth Street 
Harrison, N. J. 


(CENTRAL) 

Whitehall 4-2900 

589 E. Illinois Street e 
* Chicago 11, I. ‘ 


(WEST) 
MAdison 9-3671 


Los Angeles 13, Calif. 
yy 


RADIO CORPORATION of AMERICA 


HARRISON, Wid. 


420 S. San Pedro Street 
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